A 


RE  PL  Y 

T  O 

Mr.  Robins  §  Remarks 

ON  THE 

ESSAY 

UPON 

Diftinff  and  Indijiinffi  Jfifion 

Publifhed  at  the  End  of  Dr.  Smith's 
Compleat  Syftem  of  Opticks. 

_ -  - —  i  ■  ■■■»■«—  ■■■■I  mmmm  ■  ■■»■  m  tm-wr 

By  JAMES  JURIN,  M.  D. 

Fellow  of  the  College  of  Phyficians,  and  of 

the  Royal  Society. 


Commum  fenfu  plane  caret,  inquirnus.  Ebeu  ! 
£>uam  tenure  in  nofmet  legem  fancimus  iniquam  ! 


LONDON: 

Printed  for  W.  Inn  vs  and  R.  Man  by, 
at  the  Weft-End  of  St.  Paul’s . 

Mdcc  xxxix. 


\ 


•  . 


•  t  ■ 


Digitized  by  the  Internet  Archive 
in  2019  with  funding  from 
Wellcome  Library 


\ 


if 


*  *  *  I 


HE  fiudy  of  Nature  is  attended 
with  fo  many  difficulties ,  arijing 
partly  from  the  variety  of  caufes 
which  either  concur ,  or  may  be 
fufpecled  to  concur  in  producing 
one  and  the  fame  efi'etl,  and  partly  from  the 
different  circumfances  that  diverfify  the  ap- 
pearance  of  fuch  efi'edl ,  that  whoever  applies 
hi  mf elf  to  the  Jolution  of  any  Phenomenon  hi¬ 
therto  unaccounted  for,  however  well  he  may 
be  qualify  d  for  fuch  an  attempt,  will  find  it 
necefary  to  ufe  the  utmofi  care  and  circum- 
fpeition  to  avoid  deceiving  himfelf  and  others. 
But  fuch  is  the  fondnefs  of  mankind  for  their 
own  opinions ,  upon  how  flight  grounds  foever 
they  have  entertained  them ,  Jo  apt  are  we  all 
to  take  a  bare  probability  for  a  d e  monfir  at  ed 
and  certain  truth,  that  the  caution  we  have 
been  Jpeaking  of,  how  necefary  foever,  is  ge¬ 
nerally  too  little  attended  to. 
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Hence  it  is,  that  fo  many  Jignal  mijiakes\ 
are  daily  committed  in  philofophical  [peculati¬ 
ons,,  cwhich  yet  are  often  drejsd  up  by  their 
Authors  in  Jo  Jpecious  and  plaujible  a  manner \ 
that  with  fuch  as  want  either  the  neceffary  qua¬ 
lifications,  or  the  leifure  or  inclination  to  ex¬ 
amine  them ,  they  pafs  for  new  difcoveries,  to 
the  no  little  prejudice  of ‘Truth  and  uj'eful  know¬ 
ledge,  by  preventing  farther  enquiry  into  what 
is  looked  upon  to  be  already  known. 

It  is  therefore  of  fer vice  to  the  Publick, 
that  fuch  miftakes  Jhould  from  time  to  time  be 
detected  and  laid  open.  And  if  thofe  who  un¬ 
dertake  to  do  this,  have  only  Truth  in  their 
view ;  if  they  are  careful  to  examine  well  be¬ 
fore  they  cenfure ,  to  reject  nothing  but  what  is 
really  amifs,  to  commit  no  errors  of  their  own 
while  they  are  r  edifying  thofe  of  other  men ;  if 
befides  this  they  write  with  that  candour, 
which  becomes  men  of  Learning,  without  ani- 
mofity  or  paflon ,  no  way  exaggerating  the 
faults  they  condemn,  but  rather  mitigating 
and  excufmg  them,  rather  endeavouring  to 
preferve  the  reputation  of  the  writer  they  cen¬ 
fure,  by  doing  him  fulljuftice  for  what  is  right 
and  worthy  of  praije  in  his  performances , 
than  to  run  it  down  and  ruine  it  for  a  few 
miftakes  •,  they  will,  by  fuch  a  behaviour,  de¬ 
fer  ve  the  thanks  not  only  of  the  Learned  World 
in  general,  but  even  of  the  very  perfon  whofe 
overfights  they  are  correcting. 


When 
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When  Iftrjl  underfiood  from  an  advertije- 
ment  in  the  public k  prints,  that  my  Effay  was 
to  undergo  a  publick  examination ,  it  was  no 
/mail  fatisfaSiion  to  me,  to  find  by  a  Motto 
publijhed  tn  the  fame  advertifement,  that  I 
.was  fallen  into  the  hands  of  a  Gentleman, 
who  had  ajfumed  the  very  character  1  have  now 
been  defcribing.  Inafmuch  as  by  that  Motto 
he  gave  ns  to  underfiand,  that  he  thought  it 
the  duty  of  a  good  man  not  to  pafis  by  in  filence 
the  mifiakes  op  others,  but  rather  to  deliver  all 
mankind,  if  it  were  pqjfible,  out  of  the  dark- 
nefs  of  ignorance,  and  to  bring  them  to  the 
light  of  Truth ;  and  that  he  was  himfelf  of  fo 
happy  and  equal  a  frame  of  mind,  as  to  be 
ready  to  receive  any  animadverjions  upon  his 
own  errours ,  with  the  fame  temper,  that  he 
would  have  others  keep ,  while  he  is  rectifying 
their  overfights . 

But  this  fatisfaSiion  of  mine  was  of  no  long 
continuance.  When  the  work  came  out,  the 
very  preface  acquainted  me,  that  this  good 
man  wrote  with  refentment ;  and  not  only  Jo, 
but  that  he  held  himfelf  under  no  reftrainc 
prom  candour,  or  good  manners,  or  juftice ,  but 
thought  himjelf  at  liberty  to  exaggerate  the 
faults  he  cenfured,  endeavouring  only  to 
avoid  exceffive  exaggerations,  if  there  be  any 
exaggeration  which  is  not  exceffive. 

The  reafon  given  for  this  is  the  uncommon 
liberty,  which,  he fays,  has  of  late  been  ta¬ 
ken  with  himfelf  in  fame  late  differtations, 

wherein 
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wherein  he  has  been  ufed  with  grofs  ill  man¬ 
ners.  Much  fuch  a  reafon  this,  as  was  given 
by  the  young  lady ,  who  walking  with  a  Friend 
in  'the  Mall,  feizes  thejirjl  pretty  lap-dog  Jhe 
meets  with .  Now,  fays  Jhe,  1  am  even  with 
fomebody.  How  fio?  fays  her  Friend.  Why 
fomebody  has  follen  my  dog,  and  now  I  have 
got  fomebody s  dog  in  the  room  of  him . 

But  this  writer  may fay,  it  is  not  fomebody 
only  he  thinks  fit  to  vent  his  wrath  upon-,  it  is 
not  only  thofe  Mathematicians  in  general  who 
deal  in  Algebraical  computations-,  nor  only 
Mr.  Euler,  and  his  inftrudtor  Mr.  John  Ber¬ 
noulli,  that  he  treats  with  great  plainnefs, 
without  any  apologies,  or  excufes,  or  affedt- 
ed  compliments,  unlefs  the  appellation  o/'inele- 
gant  computift,  which  this  young  Gentleman 
is  pleafed  to  beflow  upon  one  of  the  oldefi  and 
mofi  famous  Mathematicians  in  Europe,  be 
looked  upon  as  an  affected  compliment:  but 
it  is  Dr.  Smith  and  myfelf,  that  he  has  pecu¬ 
liarly  Jingled  out  as  the  objects  of  his  juft  refent- 
ment. 

I,  it feetns,  am  the  reputed  Author  of 
the  late  differ tations  under  the  name  of  Phi- 
lalethes  Cantabrigienfis,  and  the  other  Gen¬ 
tleman  is  not  only  suspected  of  being 
my  affociate,  but  merited,  no  doubt,  by 
fingular  fervices,  that  high  ftrain  of  com¬ 
pliment,  with  which  Mr.  Faber  is  in  one  of 
thofe  papers  addrefs’d,  a?td  Faber  is  Latin 
for  a  Smith. 

He 
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He  might  have  added ,  that  Dr.  Smith  and 
1  both  pretend  to  the  love  of  'Truth ,  were  both 
bred  at  Cambridge,  were  both  fellows  of  the 
fame  College ,  have  been  intimate  Friends  for 
many  years,  and  are  both  of  opinion  that  this 
Gentleman  and  his  officiates  underfl  and  juft  as 
much  of  good  manners,  as  they  do  of  Sir  Ifaac 
Newton ’sfirft  Lemma. 

But  will  all  this  amount  to  a  fuff cient  proof ? 
Is  it  not  pojfible  that  Mr.  Robins,  notwith- 
ftanding  theje  fufpicions,  may  have  dijcharged 
his  choler  upon  the  wrong  per  Jons'?  He  is  indeed 
fo  good,  as  to  fay,  he  is  thus  free,  that  he 
may  do  us  the  juftice  to  give  us  an  opportu¬ 
nity  of  acquitting  ourfelves,  if  we  are  falfe- 
ly  accufed.  But  this,  I  think,  is  like  the 
jujlice  of  hanging  a  man  firfi,  and  trying  him 
afterwards. 

If  we  Jhould  now  endeavour  to  acquit  our¬ 
felves  of  this  accufation ,  to  remove  this  Gen¬ 
tlemans  doubts  and  fufpicions ;  if  Dr.  Smith 
were  to  tell  Mr.  Robins,  what  he  has  often 
profejfed  to  other  per  Jons,  that  he  had  no  hand 
in  thofe  papers ;  if  to  confirm  this  he  were  to 
remind  him,  that  Philalethes  himfelf  has  de¬ 
clared  more  than  once,  he  wrote  alone  and 

unaffifted;  if  I - But  what  figni- 

fies pleading,  when  execution  is  over?  Mr.  Ro¬ 
bins  has  already  vented  his  Refentment  to  the 
utmoji:  with  whatever  grofs  ill  manners  he 
has  been  treated ,  it  cannot  be  denied  that  he 
has  executed  the  Lex  X  alioms  in  its  full  ex¬ 
tent. 
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tent.  If  he  were  now  to  believe  one  or  both  of 
us  to  be  innocent ,  all  the  amends  we  could  ex¬ 
pect  ,  would  be  the  civility  of  the  Roman  Bra¬ 
vo,  after  Jhabbing  the  wrong  man  thro'  the 
back,  I  beg  your  pardon ,  Sir,  I  took  you  for 
another per f on. 

Things Jianding  thus,  I Jhall  give  myfelf  no 
farther  concern  about  this  Gentleman  s  candor, 
or  good  manners,  but  Jhall  content  myfelf  with 
examining  how  far  he  has  objerved  the  only  re- 
ftraint  he  profejfes  to  hold  himfelf  under, 
what  a  juft  deference  for  Truth  requires. 
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HIS  Gentleman  begins  with  ac¬ 
quainting  the  Reader,  that  my  Ef- 
fay  a  conftjis  of  four  general  Heads. 
He  might  as  well  have  faid  it  con¬ 
fided  of  fix,  or  eight,  or  nine,  or 
of  four  general  heads  different  from 
thofe  he  fpecifies.  But  having  little  to  object 
againft  what  he  calls  the  two  firft  general  heads, 
which  contain  much  the  greater  and  mod  confi- 
derable  part  of  the  Effay,  and  having,  as  he 
imagines,  effectually  refuted  fome  pailages  of 
the  third,  and  half  a  dozen  lines  at  the  end  of 
the  fourth,  he  was  willing  to  malce  theie  vidho- 
ries  appear  as  important  as  he  could.  If  this  be 
his  reafon,  he  is  at  liberty  to  qualify  them  by  the 
name  of  general  heads,  though  I  myfelf  ne¬ 
ver  thought  of  fuch  a  divifion,  the  defign  of 
°  B  !  the 

a  Remarks,  p.  92. 


the  third  being  only  to  folve  a  problem  of  M.onf. 
De  la  Hire ,  and  that  of  the  fourth  to  account  for 
a  particular  appearance,  which  cafually  prefent- 
ed  itfelf  to  me,  while  I  was  making  experiments 
in  order  to  that  folution.  But  indeed  this  fourth 
general  head  is  not  meddled  with  by  Mr.  Robins: 
all  he  takes  notice  of  being  a  fhort  reflexion  fub- 
joined  to  the  end  of  it,  which  whether  juft  or 
not,  is  of  no  confequence  to  the  reft. 

In  the  letter  prefixed  to  my  EBay  I  had  ac¬ 
knowledged,  that  my  firft  entrance  upon  the  fol¬ 
lowing  [peculation  was  principally  owing  to  the  hints 
and  obfervations  contained  in  Dr.  Smich’j  book: 
and  upon  this  Mr.  Robins  is  pleafed  to  fay,  b  it 
appears,  that  I  learnt  the  principles  of  Opticks  from 
my  friend’s  book.  But  the  fpeculation  contained 
in  that  Eflay  goes  fomething  farther  than  the  bare 
principles  of  Opticks,  and  the  entrance  upon  it 
neceflarily  fuppofes  the  principles  of  Opticks  to 
be  already  known. 

He  feems  to  be  confirmed  in  this  opinion, 
from  my  having  c  expatiated  upon  the  fimple  cafe  of 
a  uniform  white  object  upon  a  black  ground  feen  in- 
dijhnP.ly  more  in  detail ,  than  he  canfuppofe  a  wri¬ 
ter  would  have  done ,  to  whom  the  fubjeCl  was  not 
new.  But  another  reafon  may  be  given  for  this 
detail.  It  has  enabled  me  to  give  the  folution 
of  a  great  number  of  remarkable  obfervations, 
part  of  which,  I  think,  are  new,  and  the  other 
part  have  been  thought  worthy  the  notice  of 
fome  of  the  beft  writers,  but  not  accounted  for 
by  any. 

Mr.  Robins  adds,  d  After  all  he  has  treated  of  it 
but  imperfectly ,  proceeding  on  a  fuppofition,  that  the 
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light  is  uniformly  fpre ad  thro 9  his  circles  of  difipati - 
on  ;  whereas  he  confeffes  at  art .  220.  that  the  den - 
fity  of  the  light  is  different  in  different  parts  of  thefe 
circles . 


Now,  as  I  apprehend,  in  writing  upon  an 
intricate  fubjedt,  the  way  to  be  underftood  is  to 
put  the  Ampler  cafes  firft,  and  afterwards  to  pro¬ 
ceed  to  the  more  compound.  Accordingly,  I 
treated  of  the  light  as  uniformly  fpread,  fo  long 
as  the  appearances  I  was  explaining,  did  not  re¬ 
quire  its  inequality  to  be  confidered.  And  be¬ 
fore  I  entred  upon  thole  cafes,  where  it  was  ne- 
ceflary  to  confider  that  inequality,  l  did  in  art. 
197.  exprefs  myfelf  in  the  following  manner. 

46  This  circle  (of  diffipation)  we  have  hither- 
€4  to  treated  of,  asuf  it  were  uniformly  lumi- 
44  nous,  or  as  if  the  rays  of  the  pencil  were 
44  equally  and  uniformly  fpread  over  the  whole 
44  circle.  But  in  reality  the  fadt  is  otherwife : 
44  the  rays  are  not  evenly  difpofed  all  over  this 
€C  circle,  but  are  denfer  in  fome  parts  of  it  than 
44  in  others.  And  though  in  many  cafes,  and 
44  indeed  in  moft  of  the  phenomena  above  re- 
*4  lated,  this  inequality  of  the  denfity  of  the 
44  rays  is  not  very  confiderable,  nor  occafmns 
44  any  great  change  in  the  appearance,  yet  there 
44  are  fome  few  of  them  that  will  be  remarkably 
44  affedted  by  it;  and  there  are  fome  other  very 
44  uncommon  and  furprifing  appearances,  that 
44  are  not  to  be  accounted  for  from  the  common 
44  laws  of  Opticks,  and  depend  wholly  upon 
44  this  inequality  of  the  rays  in  different  parts 
44  of  the  circle  of  diffipation.35 

This  pafiage  in  art.  197.  which  fo  plainly  and 
fully  exprefies  the  reafon  of  my  proceeding,  as 
well  as  the  two  hints  I  had  before  given  in  art  66 
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and  78,  this  ingenuous  writer  filently  pa  fifes  over, 
and  fays  /  confess  at  art.  220.  that  the  den- 
fity  of  the  light  is  different  in  diferent  -parts  of  thefe 
circles .  This  word  confefs  I  have  obferved  to  be 
,  very  familiar  with  this  Gentleman  and  his  affo- 
dates,  though  they  feem  not  to  comprehend  the 
meaning  of  it.  They  make  no  difference  be¬ 
tween  a  declaration  made  by  way  of  caution  to 
the  Reader,  before  any  controverfy  arifes,  and 
a  confeffion  extorted  by  the  force  of  an  adverfa- 
ry’s  reafons. 

In  art.  50,  51,  52.  where  I  fpeak  of  the  mea- 
fure  of  the  Moon’s  diameter,  as  taken  by  the 
ancient  Aftronomers,  and  by  the  moderns  ]  ike- 
wife  who  obferved  by  plain  fights,  as  the  noble 
Hevelius ,  I  treat  of  no  other  advantage  they 
had  above  other  men,  but  their  practice  in  ob- 
fervation  and  the  flatnefs  of  their  eyes  by  age. 
But  in  the  laft  of  thofe  articles  I  gave  notice, 
that  I  fhonld  anon  confider  the  cafe  of  Hevelius 
in  particular,  and  when  I  came  to  do  fo  in  art. 
181,  &c.  I  took  into  confederation  the  advan¬ 
tage  arifmg  from  fights.  However,  I  am  ready 
to  own,  that  it  was  an  o million  not  to  confider 
the  fights  made  ufe  of  by  the  ancients,  at  the 
fame  time  that  I  was  fpeaking  of  the  advantage 
they  might  have  from  praftice  and  the  fiatnefs  of 
their  eyes  by  age. 

I  have  fhown  in  art.  90,  91,  92.  that  when  a 
white  circle  bounded  by  a  black  circular  line  as 
its  circumference,  is  feen  by  indiftinct  Vifion, 
the  circumference  appears  broad  and  faint,  and 
its  penumbra  fpreading  inwards,  the  white  circle 
within  it  is  thereby  rendred  too  narrow.  And 
when  the  diameter  of  the  circle  is  fmall  enough 
to  fuffer  the  penumbras  from  oppofite  parts  of 


the  circumference  to  meet  in  the  middle,  I  have 
fhown  that  the  white  circle  vanifhes,  and  a  dark 
fpot  appears  in  the  center. 

In  this  Mr.  Robins  fays,  c  I  have  ?nuch  miftook , 
and  to  fhew  that  I  have  done  fo,  he  draws  a  fi¬ 
gure,  in  which  he  tells  us,  the  fpaces \G CHE 
and  I F  K  D  will  be  deprived  of  light ;  but  all 
without  thefe  /paces  will  be  fo  much  illuminated ,  that 
the  axis  of  the  eye  can  no  where  be  deprived  of  light 
fufticiently  to  produce  fo  diftinguifhable  a  degree  of 
darknefs . 

Here  I  am  much  at  a  lofs,  to  know  what  this 
Gentleman  means,  by  faying  the  /paces  GCHE 
and  1FKD  will  be  deprived  of  light ,  whether  he 
thinks  they  will  be  wholly  deprived  of  it,  or  in 
part  only  ;  as  alfo  what  is  meant  by  fo  much  illu¬ 
minated ,  and  fo  diftinguifhable  a  degree  of  dark - 
nefs.  I  can  therefore  only  acquaint  him,  that  if 
the  cafe  he  is  confidering,  be  the  fame  with  what 
I  propofed,  where  the  radius  of  diffipation  is 
equal  to  that  of  the  white  circle  we  look  at,  and 
confequently  the  penumbra  from  oppofite 
parts  of  the  circumference  meet  in  the  center, 
then  the  fpaces  GCHE  and  I F  K  D  will  not  be 
deprived  of  light  ;  but  on  the  contrary  will  be 
very  near  as  luminous  as  any  part  of  the  inter¬ 
mediate  fpace.  Likewife,  all  without  thefe  fpa¬ 
ces,  or  the  intermediate  fpace,  which  he  lays 
will  be  fo  much  illuminated,  will  not  be  fenfibly 
more  illuminated  than  thofe  fpaces  themfelves. 
And  the  axis  of  the  eye ,  which  he  tells  us,  can 
no  where  be  deprived  of  light  fufticiently  to  produce  fo 
diftinguifhable  a  degree  of  darknefs ,  will  be  fo  far 
deprived  of  light,  as  to  produce  a  fpot  intenfely 

black. 
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black*  All  which  will  eafily  appear  to  any  one 
who  carefully  attends  to  my  92c!  article. 

But  if  the  cafe  Mr.  Robins  here  confiders,  be 
one  where  the  radius  of  dillipation  is  lefs  than 
the  radius  of  the  white  circle  we  look  at ;  then, 

In  order  to  demonftrate  my  miftake,  in  fuppo- 
fing  that  where  the  penumbrse  from  oppofite 
parts  of  the  circumference  coincide  in  the  center, 
a  black  fpot  muft  appear  ;  this  judicious  writer 
alledges  a  cafe,  where  thofe  penumbras  do  not 
coincide,  and  confequently  no  black  fpot  can  ap¬ 
pear. 

He  is  pleafed  to  fay  farther  that  *  the  appear - 
ance  is  not  truly  deferibed .  But  if  the  fhade  appears 
uniform ,  and  I  have  deferibed  it  as  uniform,  then 
I  apprehend  the  appearance  is  truly  deferibed. 
As  to  the  multiplication  of  the  image,  ( of  which 
and  the  appearance  of  the  black  fpot,  and  abun¬ 
dance  of  other  things,  this  Gentleman  talks  as 
familiarly,  as  if  he  had  been  well  acquainted 
with  them  long  before  he  had  feen  my  EfTay )  I 
have  very  particularly  and  diftinftly  confidered 
it  in  article  199  &c. 

This  s  multiplication  of  the  image  Mr.  Robins 
apprehends  to  arifefromfome  corrugation ,  or  inequa¬ 
lity  of  fur  face,  to  which  that  part  in  the  eye,  which 
is  changed  for  the  different  diftances  of  ob'jeMs ,  is 
fiibjetl  in  its  extreme  tenfion  either  way ,  whereby  the 
image  of  an  objedl  looked  at  out  of  the  limits  of  di - 
ftinffi  Vifion  is  multiplied . 

Here  i  cannot  but  agree  with  this  ingenious 
perfon,  that  the  multiplication  of  the  image  a  rife  s 
from  fomething  whereby  the  image  is  multiplied : 
But  that  it  arifes  from  fome  corrugation  in  fome 
part  of  the  eye  in  its  extreme  tenfion ,  is,  as  I  appre¬ 
hend. 
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hend,  a  mere  hypothecs  ariflng  from  fome  cor¬ 
rugation  in  fome  part  of  this  Gentleman’s  brains, 
during  the  extreme  tenfion  they  have  undergone 
from  Philalethes  Cantabrigienfis  for  fome  years 
paft.  To  him  therefore  I  leave  it  to  make  out  in 
what  part  of  the  eye,  and  by  what  means  this 
corrugation  is  produced,  and  how  the  corruga¬ 
tion  produces  the  multiplication  of  the  image, 
and  all  the  other  appearances  of  the  like  kind 
which  I  have  given  an  account  of.  Only  for  the 
fake  of  fuch  readers,  as  may  not  have  more  pe¬ 
netration  than  myfelf,  it  would  not  be  amifs  to 
ufe  a  little  more  perfpicuity,  than  when  he  tells 
us,  cc  in  the  circle  by  a  more  multifarious  appear- 
<c  ance  a  fpot  in  the  center  is  in  one fituation  pro- 

duced  by  the  union  of  the  different  images  in 
ct  fome  one  part.  55  But  poffibly  I  may  fave  him 
all  that  trouble  by  acquainting  him,  that  the 
multiplication  of  the  image  often  happens,  when 
the  eye  is  not  in  extreme  tenfion ,  nay  when  in  all 
probability  the  eye  is  not  at  all  drained,  the 
image  at  fird  view  appearing  double  or  treble, 
with  little  or  no  perception  of  indiftindtnefs,  and 
the  central  fpot  in  the  circle  appearing  at  fird 
fight,  if  the  eye  of  the  obferver  be  diffidently 
near. 

If  Hevelius* s  h  method  of  obfer vat-ion  is  little  in¬ 
fluenced  by  the  longer  or  floor  ter  fight  of  the  obferver  ; 

it  is  diffident  for  my  purpofe  that  it  is  influenced 
thereby,  though  but  a  little.  Although  he  ufed 
two  flits,  he  could  look  but  through  one  at  a 
time  ;  and  it  is  eafy  to  fee  that  an  error  of  fome 
determinate  magnitude  in  proportion  to  the 
breadth  of  the  flits,  might  be  committed;  but 

that 
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that  this  errour  would  be  leffened  by  the  means 
I  have  laid  down. 

The  famous  Monf.  Dela  Hire  has  publifhed  an 
obfervation,  that  when  a  fpot  is  viewed  thro5 
two  pin  holes  near  together,  the  fpot  appears 
fingle  at  feme  one  determinate  diftance  fuited  to 
the  eye  of  the  obferver,  and  at  any  greater  or 
leffer  diftance  appears  double.  And  from  this 
he  draws  a  conclufion  contrary  to  the  opinion  of 
all  other  writers,  that  we  fee  diftindly  only  at 
one  determinate  diftance. 

Now  in  article  105.  I  gave  an  account  of  fome 
tryals  I  had  made  upon  this  occafion,  by  which 
it  appears,  that  I  could  fee  the  fpot  fingle  fame1 
times  at  40,  fometime  at  50,  60,  90  or  more 
inches  diftance.  This  account  therefore  is  direftly 
contrary  to  Monf.D^  la  Hire .  And  yet  Mr  .Robins, 
holding  himfelf  under  that  r  eftr  ain't  >  that  a  juft  de¬ 
ference  for  truth  requires ,  is  pleafed  to  fay,  I 
have  1  informed  him ,  that  I  had  deceived  myfelf  by 
certain  tryals  to  favour  the  fingular  opinion  of  Monf 
DelaH  ire. 

With  the  fame  regard  to  truth  he  fays,  k  I  tell 
him ,  that  Dr.  Porterfield  by  experiments  better 
contrived  has  caufied  me  to  change  my  mind.  I  have 
told  Mr.  Robins  nothing  like  this.  My  own  ex¬ 
periments  were  equally  contrary  to  Monf.  De  la 
Hire  with  thofe  of  Dr.  Porterfield:  but  I  build 
upon  his  experiments  rather  than  my  own,  part¬ 
ly  1  becaufe  my  eyes  are  not  now  fo  good  as  his 
for  feeing  near  objects,  and  partly  becaufe  his 
experiments  were  better  contrived  and  more  me¬ 
thodically  made  than  mine.  To  me  Dr.  Porter¬ 
field  is  an  abfolute  ftranger,  but  I  thought  this 

,  acknow- 
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acknowldedgment  due  to  Truth  and  common 
juttice. 

The  uvea,  and  that  part  of  the  uvea,  by 
whole  adion  I  fuppofe  m  the  eye  to  he  kept  tenfe,  is 
not  invifible.  Is  tin's  Gentleman  acquainted  with 
no  Anatomift,  no  Profeffor  of  Phyfick,  that 
can  give  him  better  information?  But  perhaps 
he  is  all  this  while  thinking  of  mufclesor  muf- 
bular  fibres  within  the  cryftalline  humour. 

If  in  what  follows  n  I  have  the  hardinefs  to  ad¬ 
vance  beyond  the  inftrudlions  of  my  Mafter,  as  my 
Matter  is  neither  troubled  with  envy  nor  ill  na¬ 
ture,  which  is  more  than  can  be  faid  of  all 
Matters,  I  am  fure  he  will  eafily  pardon  me* 
Had  he  laboured  under  any  jealoufy  of  his  difci- 
pie,  he  would  never  have  beflovoed  thofe  profufe 
praifes ,  which  fo  much  offend  Mr.  Robins,  upon 
the  Effay  on  diftind  and  indiftind  Vifion.  But 
in  regard  to  thofe  praifes,  I  mutt  own,  my 
Matter’s  affedion,  like  Mr.  Robins's,  resent¬ 
ment,  was  fomething  too  hard  for  his  judgment. 

Dr.  Smith,  it  feems,  0  has  chofe  to  be  very  con- 
cife  in  regard  to  the  fits  of  eafy  reflexion  and 
tranttniffion  of  light,  upon  which  I  have  adven¬ 
tured  to  expatiate.  His  vcompleat  Syflem  of  Opticks , 
we  are  told,  is  upon  this  argument  fo  very  deficient , 
that  thefe  alternate  fits  of  reflexion  and  tranfmijfion 
of  light  are  not  fo  much  as  mentioned  by  namey  where 
he  has  undertaken  to  exhibit  Sir  Ilaac  Newton’r 
difcoveries  in  Opticks. q 

There  can  hardly  begiven  a  better  inftance  of  the 
candour  and  ingenuous  behaviour  of  Mr.  Robins 
and  his  afiociates  with  regard  to  Dr.  Smithy  than 
this  laft  cited  paffage,  which  hills  fo  naturally  in 
my  way.  C  Accipe 
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Accipe  nunc  Da  'naum  infidias ,  Cr  crimine  ah  uno 
Difce  onmes. 

This  paflage  is  worded  with  great  art,  and  is 
highly  worth  the  imitation  of  one  fet  of  political 
writers.  Befides  the  obvious  fenfe  defigned  for 
the  inadvertent  Reader,  there  is  another  more 
latent,  to  be  produced  upon  a  proper  occafion. 
This  cannot  be  better  fet  forth,  than  by  intro¬ 
ducing  a  fhort  dialogue. 

J.  J.  How,  Mr.  Robins !  Do  you  lay  that 
the/e  fits  are  not  fo  much  as  mentioned  in  Dr.  Smith’s 
Book  ?  Pray  remember  the  reftraint  you  are  to 
hold  yourfelf  under ,  a  juft  deference  for  'Truth. 

B.  R.  I  remember  it  very  well.  Sir.  Catch 
me  in  a  falfhood,  if  you  can.  My  words  are, 
thefe  fits  are  not  fo  much  as  mentioned  by  name. 

J.  J.  Oh,  Sir,  your  moft  humble  fervantr. 
Then  you  allow  them  to  be  mentioned,  though 
not  by  name.  But  will  you  venture  to  affirm, 
that  they  are  no  where  mentioned  by  name  in  that 
Book? 

B.  R.  I  have  not  laid  this.  My  words  are, 

thefe  fits  are  not  fo  much  as  mentioned  by  name , 
wh  ere  he  has  undertaken  to  exhibit  Sir  Ifaac  New- 
tonb  difceveries  in  Opticks. 

J.  J.  1  do  not  find,  that  there  is  any  one  place 
in  the  book,  where  Dr.  Smith  has  undertaken  to 
exhibit  all  Sir  Ifaac  Newton’s  difcoveries  in  Op- 
ticks:  but  fome  of  thofe  difcoveries  are  exhibit¬ 
ed  in  one  place,  and  fome  in  another.  Do  you 
mean  therefore,  that  there  is  no  place  in  the 
book,  in  which  any  of  Sir  Ifaac’ s  difcoveries  in 
Opticks  are  exhibited,  where  thefe  fits  are  men¬ 
tioned  by  name  ? 
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B.  R.  I  fee  what  you  drive  at.  You  will  tell 
me,  that  in  art.  507.  where  mention  is  made  of 
an  optica!  difcovery  of  Sir  Ifaac  Newton ,  thefe 
fits  are  alfo  mentioned  by  name.  But  I  was  too' 
well  upon  my  guard,  to  be  liable  to  fuch  a  refu¬ 
tation.  After  the  word  opticks  I  have  placed  a 
reference,  whereby  it  appears  that  the  word 
where  relates  only  to  chap.  6,  7,  8.  of  the  firll 
Book. 

J.  J.  I  fee  by  this,  you  fliew  no  lefs  fkill  in 
chufing  the  place  of  your  letters  of  reference, 
than  in  the  choice  of  your  expreffions.  But  if 
this  were  your  meaning,  how  came  it  to  pafs 
that  your  letter  of  reference  was  not  placed  at 
the  word  where?  As  it  now  Hands,  I  doubt 
few  readers  will  underftand  you. 

B.  R.  I  am  not  ajb  anted  of  my  J. kill  in  fleeting 
thofe  expreffions  which  contribute  moji  to  my  advan¬ 
tage.  I  place  my  references,  as  I  think  proper, 
and  if  my  reader  ufes  careful  attention ,  he  will 
underftand  me:  if  not,  His  his  own  fault. 

J.  J.  Your  readers  are  much  obliged  to  you. 
I  mull  needs  fay,  it  behoves  them  to  be  very  at¬ 
tentive.  But  pray,  how  came  you  to  fay,  that 
the  Syftem  of  Opticks  is  so  very  deficient 
on  this  account  ? 

Since  you  have  now  explained  yourfelf,  let  us 
confider  how  your  charge  againft  Dr.  Smith  will 
Hand.  1  think  it  will  be  to  this  e  fib  of :  His  corn- 
pleat  Syftem  of  Opticks  is  upon  this  argument  fo  very 
deficient ,  that  thefe  fits  are  notfo  much  as  mentioned 
by  name  in  chap.  6,  7,  8.  of  the  firft  Book.  If 
this  be  too  fhailow  an  argument  to  prove  the  de¬ 
ficiency  of  the  Dodtor’s  book,  you  mu  ft  ac¬ 
knowledge  you  defign’d  your  reader  fhould  un- 

C  a  derftand 
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derftand  you  in  another  fenfe.  Pray  tell  me, 
bond  fide,  was  not  that  your  intention  ? 

B.  R.  I  don’t  underftand  all  this  catechifins. 
But  I  think  he  was  deficient  in  not  mentioning 
them  by  name  in  thofe  chapters. 

7.  J.  He  did  not  undertake  to  exhibit  all  Sir 
Ifaac  Newton's  optical  difcoveries  in  thofe  chap¬ 
ters:  that  could  hardly  be  done  without  tran- 
fcribing  the  whole  book  of  Opticks.  And  as  to 
thefe  fits,  he  has  in  one  of  thofe  chapters  men¬ 
tioned  the  effedt  of  them,  and  for  the  fits  them- 
felves,  which  are  the  caufe  of  that  effedt,  he 
has  referred  his  readers  to  Sir  Ifaac  Newton's 
Opticks,  a  book  in  every  body*s  hands,  where 
they  are  largely  treated  of,  and  that  was  fuffici- 
ent  for  his  defign.  As  he  intended  to  deduce  no¬ 
thing  from  thefe  fits,  he  might  in  this  refpedt 
be  as  concife  as  he  pleafed. 

But  if  Dr.  Smith  has  been  very  concife  upon  this 
fubjedt,  Mr.  Robins  has  been  more  copious :  if  I 
have  had  the  hardinefs  to  advance  beyond  ike  in - 
ftntolicns  of  my  M after ,  it  is  to  be  hoped  this 
Gentleman  has  not  committed  the  fame  fault, 
but  has  writ  upon  the  beft  inftrudtions  his  Matter 
was  able  to  give  him,  Let  us  therefore  attend  to 
the  account  he  gives  of  thefe  fits. 

Now  here,  had  I  not  before  given  myfelf  the 
pleafure  of  perufing  fo  many  of  thefe  Gentle¬ 
men’s  writings,  I  fhould  have  been  greatly  (truck 
with  the  perfpicuity  of  the  defcription,  the  ac¬ 
curacy  of  the  dilation ,  and  the  fublimity  of  the 
ftyle.  For  inftance,  let  it  be  confidered ,  what  is 
wanting  to  comjeleat  the  fublime  of  this  defcripi - 
on. 

"  The 


[  '3  ] 

v“  The  r  rays  of  light  in  their  motion  through 
“  the  air,  or  any  other  tranfparent  medium, 
“  are  not  alike  difpofed  in  every  part  of  their 
“  paffage  in  regard  to  reflection  and  refraCtion  \ 
“  infomuch  that  in  fome  places,  if  they  meet 
“  with  another  tranfparent  fubftance,  they  (hall 
“  enter  it  freely,  fuffering  only  a  refraCtion  at 
“  the  furface  upon  its  tranfmiilion  through  into 
“  the  tranfparent  fubftance,  but  in  other  places 
“  the  fame  ray  fhall  be  difpoled  to  be  reflected 
“  back  from  any  fuch  fubftance  in  its  way.” 

A  Reader  lefs  converfant  in  their  works  might 
pofilbly  take  this  for  nonfenfe.  Such  a  one, 
when  he  meets  with s  this  dark fpot ,  the 1  fame  ray , 
thefe  u  alternate  difpofitions ,  of  which  he  has  feen 
no  mention  before,  would  be  apt  to  turn  back  in 
hopes  to  find  fome  previous  account  of  the  fpot, 
the  ray,  and  the  alternate  difpofitions.  But  that 
is  not  Mr.  Robins  or  his  Matter’s  way  of  writing. 

Fe final,  &  in  medias  res 
Nonfecus  ac  notas  auditorem  raft. 

But  let  us  pafs  over  thefe  beauties  of  ftyle,  and 
come  to  fomething  more  material. 

It  is  laid,  x  “  Sir  Jfaac  Newton  divides  thefe 
“  intervals  (between  the  fit  of  eafy  tranfmiffion 
“  and  the  next  fit  of  eafy  reflexion)  into  two 
“  equal  parts,  as  here  y  CD  is  divided  at g,  and 
“  D  E  at  h  ;  and  confiders  the  whole  fit  of  re- 
4‘  flexion  to  be  extended  between  g  and  h,  but 

“  ftrongeft  at  D,  ^ 

In  another  place  we  are  tord,  Sir  Ijaac 

“  Newton  in  the  fame  ray  makes  the  fit  of  re- 

“  flexion 
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“  flexion  equal  in  length  to  the  fit  of  tranfmiffi- 
“  on,  the  experiments  in  the  firft  part  necefiarily 
“  requiring  it.” 

In  a  third  place  this  Gentleman  acquaints 
us,  “  a  that  the  proportion  affigned  by  Sir  Ifaac 
“  Newton  between  the  extent  of  each  fit  of  eafy 
tc  reflexion  and  the  interval  of  the  fits  was  the 
t£  refult  of  mature  deliberation,  and  neceffary 
“  towards  producing  the  appearances.” 

To  all  which  I  reply,  that  not  a  tittle  of  this 
is  true.  Sir  Ifaac  Newton  no  where  confiders  the 
whole  fit  of  reflexion  to  be  extended  between  g  and  h  j 
no  where  makes  the  fit  of  reflexion  in  the  fame  ray 
equal  in  length  to  the  fit  of  tranfiniffion ;  has  no 
where  affigned  the  proportion  pretended,  or  any 
proportion  whatever  between  the  extent  of  each  fit 
of  eafy  reflexion  and  the  interval  of  the  fits.  So  far 
was  he  from  this,  that  he  has  never  once  confi- 
dered,  or  fo  much  as  mentioned  by  name ,  or 
otherwife  the  extent  of  the  fit  of  reflexion  or  of 
the  fit  of  tranfiniffion.  All  that  he  has  confider- 
ed,  or  had  any  occafion  to  confider,  is  the  in¬ 
terval  between  the  fits,  without  regarding  what 
part  of  that  interval  was  taken  up  by  either  of 
the  fits. 

This  therefore  being  a  matter  of  fact  in  dis¬ 
pute  between  Mr.  Robins  and  me,  that  Gentle¬ 
man  has  nothing  more  to  do,  but  to  produce 
the  pafiage  of  Sir  Ifaac  Newton's  Opticks, 
wherein  l'uch  proportion  between  the  extent  of 
each  of  thefe  fits  is  affigned,  or  where  that  ex¬ 
tent  is  fo  much  as  mentioned.  And  if  he  can 
find  no  fuch  pafiage  in  Sir  Ifaac  Newton  himfelf, 
i  fhall  content  myfelf  with  a  pafiage  from  any  of 
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his  interpreters,  who  had  an  opportunity  of  know - 
ing  his  true  mind. 

It  he  ihali  fay,  there  is  not  indeed  any  exprefs 
paflage  in  Sir  Ifaac  Newton ,  nor  yet  in  his  inter¬ 
preter,  where  fueh  proportion  is  affigned,  or 
where  the  extent  of  thefe  fits  is  at  all  mentioned, 
or  appears  to  have  been  fo  much  as  thought  of ; 
but  yet  this  proportion  of  equality  is  necejfary  to¬ 
wards  producing  the  appearances  related  by  Sir 
Ifaac  Newton  I  fhall  do  myfelf  the  honour  to 
teach  him  and  his  Matter,  how  all  thofe  appear¬ 
ances,  even  thofe  which  in  page  i  o 6  of  thefe  Re¬ 
marks,  are  with  fo  much  confidence  alledged 
againft  me,  may  be  folved  without  admitting 
that  proportion. 

This  undertaking,  I  apprehend,  will  be 
thought  by  Mr.  Robins  a  piece  of  mnch  greater 
prefumption,  than  what  he  had  reprimanded  me 
for  before,  of  taking  upon  me  to  improve  upon  Sir 
Ifaac  Newton,  in  relation  to  the  extent  of  the  fits 
of  eafy  reflexion  and  eafy  tranfmiffion. 

But  this  laft  named  piece  of  prefumption  will 
need  little  Apology.  Sir  Ifaac  Newton  by  car¬ 
rying  his  enquiries  into  nature  fo  far  as  he  has 
done,  has  enabled  thofe  that  come  after  him,  to 
proceed  farther.  He  in  one  place  tells  us  himfelf, 
that  not  having  tried  all  the  experiments  he  in¬ 
tended,  his  defign  was  to  communicate  what  he 
had  tried,  and  to  leave  the  reft  to  others  lor  far¬ 
ther  enquiry. 

Now  my  fubjedt  leading  me  to  examine  into 
the  quantity  of  light  reflected  back  from  the 
iirft  furface  of  a  pellucid  body,  and  this  being  a 
new  enquiry  into  which  neither  Sir  Ifaac  Newton, 
nor  any  other  Author,  that  I  knew  of,  had 

ever 
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ever  entered,  I  was  obliged  to  make  an  bexperi- 
ment  to  determine  it  in  the  cafe  of  light  falling 
perpendicularly  upon  glafs ;  and  thereby  I  found, 
that  about  T-s4  of  the  incident  light  was  reflected 
back  at  the  firft  furface  of  the  glafs. 

I  then  proceeded  farther  to  enquire  into  the 
quantity  of  light  refledted  back  Irom  the  firll 
furface  of  other  pellucid  bodies  ;  as  alfo  into  the 
caufe  why  that  quantity  is  different  in  different 
pellucid  fubftances:  and  herein  I  met  with  great 
affiftance  from  two  Principles  eftablilhed  by  Sir 
Ifaac  Newton. 

One  is,  c  that  thofe  furfaces  of  tranfparent 
fubftances,  which  moft  ftrongly  refradt  the  in¬ 
cident  light,  do  alfo  moft  ftrongly  refledl  it. 

The  other  principle  is,  d  that  every  ray  of 
light  is  fometimes  in  a  difpofition  to  be  eafiiy 
tranfmitted,  and  at  other  times  in  a  difpofition  to 
be  eafiiy  refledted  ;  and  that  thefe  two  different 
difpofitions  return  alternately  at  equal  diftances. 

This  engaged  me  to confider  attentively,  what 
confequences  tending  to  my  purpofe  might  be 
drawn  from  thefe  two  Principles  and  thofe  ob- 
fervations  of  Sir  Ifaac  Newton  on  which  they  are 
founded.  And  as  Mr.  Robins,  though  he  has 
condefcended  to  borrow  fome  of  thefe  from  me, 
yet  feems  not  at  all  to  underftand  fome  others  of 
them,  I  fhall  here  lay  them  down  more  explicit¬ 
ly,  as  fo  many  diftindt  Propofitions,  the  truth 
of  which  will  eafiiy  appear  to  thofe  who  have 
carefully  perufed  Sir  Ifaac  Newton's  obferva- 
tions. 

Prop  o  • 
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Proposition  I. 

•  ^  :V. '  ;  '  i  1  < 

The  change  of  difpofition  in  a  ray  of  light, 
to  be  at  one  time  eafily  reflected,  and  at  another 
time  to  be  eafily  tranfmitted,  cannot  be  inftan- 
taneous,  but  like  all  other  operations  of  nature, 
muft  be  made  paulatim  and  by  degrees. 

Proposition  II. 

\  )  «  '1 

In  every  interval  between  two  fits  of  eafy 
tranfmiffion,  there  is  one  point  at  which  the  dif¬ 
pofition  of  the  ray  to  be  reflected  is  the  ftrongeft, 
and  this  point  is  precifely  in  the  middle  of  the 

interval,  as  alfo  in  the  middle  of  the  fit  of  eafy 

• 

reflexion.  And  in  every  interval  between  two 
fits  of  eafy  reflexion  there  is  a  like  point,  which 
is  in  the  middle  of  the  fit  of  eafy  tranfmiffioh. 

t  ■  1  *\ 

Proposition  III. 

(•_  x  /  *  "  *  jr  ,•«  V 

While  the  ray  is  approaching  this  middle  point 
of  the  fit  of  eafy  reflexion,  its  difpofition  to  be 
refledted  grows  ftronger  and  ftronger  by  certain 
degrees ;  and  when  the  ray  has  palled  this  point, 
and  is  receding  from  it,  that  difpofition  grows 
weaker  and  weaker  by  the  fame  degrees.  And 
the  like  may  be  faid  of  the  difpofition  to  be  eafi¬ 
ly  tranfmitted. 

For  inftance,  if  the  line  A  E  A  E  reprefent 
part  of  the  progrefs  of  a  ray  of  light,  in  which 
the  intervals  A  E,  EA,  A  E  are  all  equal ;  and 
A  be  the  point  at  which  the  ray  is  moll  ftrong- 
]y  difpofed  to  be  tranfmitted,  E  the  point  at 

which  it  is  moll  ftrongly  difpofed  to  be  refiedted, 

D  i.  e. 
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i.  e.  if  A  and  E  be  die  middle  points  of  the  two 
fits  of  tranfmiffion  and  reflexion,  the  ray,  in  ap- 
J\  preaching  the  point  E,  lhall  at  be 

more  difpofed  to  reflexion  than  at  s, 
at  y  more  than  at  S',  at  0  more  than  at 
y,  and  at  a  more  than  at  0. 

Alfo,  when  the  ray  has  pall  the 
point  E,  and  is  receding  from  it,  it 
lhall  at  a  be  more  difpofed  to  reflexi¬ 
on  than  at  b,  and  b  more  than  at  c,  at 
c  more  than  at  d,  and  fo  on. 

Proposition  IV. 

While  a  ray  becomes  more  and 
more  difpofed  to  reflexion,  it  becomes 
lefs  and  lefs  difpofed  to  tranfmiffion : 
and  while  it  becomes  lefs  and  lefs  dif¬ 
pofed  to  reflexion,  it  becomes  more 
and  more  difpofed  to  tranfmiffion. 

For  inftance,  a  ray  palling  from  A 
to  E,  is  more  difpofed  to  reflexion  and 
lefs  to  tranfmiffion  at  S'  than  at  e,  at  y 
than  at  d',  at  0  than  at  y,  at  a  than 
at  /?,  and  at  E  than  at  a.  And  having 
pafs’d  the  point  E  it  is  lefs  difpofed  to 
reflexion  and  more  to  tranfmiffion  at  a, 
than  at  E,  at  b  than  at  <3,  at  c  than  at 
E4-  b,  and  fo  on,  till  it  arrives  at  A, 
where  it  is  the  moft  of  all  difpofed  to 
tranfmiffion  and  the  leafl:  to  reflexi¬ 
on. 


Proposition  V. 

When  a  ray  is  moft  ftrongly  difpofed  to  re¬ 
flexion,  it  may  be  refle&ed  back  from  the  fur- 

face 


t  19  ] 

face  of  a  tranfparent  body,  though  the  refleCtive 
power  of  that  furface  be  very  weak.  But  when 
the  ray  is  lefs  difpofed  to  reflexion,  it  will  not  be 
reflected  back,  unlefs  the  refleCtive  power  of 
the  furface  be  proportionably  ftronger. 

For  inftance,  if  the  ray,  being  in  the  point 
E,  do  there  fall  upon  the  furface  of  a  tranfpa¬ 
rent  body,  whofe  reflective  power  is  very  weak, 
the  ray  may  be  reflected  back,  becaufe  it  is 
there  the  molt  ftrongly  difpofed  to  be  reflected : 
but  might  not  have  been  reflected  back,  had  it 
fallen  upon  the  fame  furface  at  the  point  a  or  <*, 
where  it  is  lefs  difpofed  to  reflexion. 

And  if  the  ray,  being  in  the  point  a  or  «, 
v/ere  there  to  fall  upon  a  furface,  whofe  refleCtive 
power  is  fomewhat  ftronger  than  that  of  the 
former  furface,  it  might  be  reflected  back  :  but 
would  not  have  been  fo,  had  it  fallen  upon  the 
fame  furface  at  the  point  b  or  where  it  is  flill 
lefs  difpofed  to  reflexion. 

In  like  manner,  were  the  ray  to  fall  upon  the 
furfaces  of  other  tranfparent  bodies  at  c  or  y ,  at 
d  or  J[y  at  e  or  «,  where  it  is  flill  lefs  and  lefs  dif¬ 
pofed  to  reflexion  then  in  order  to  its  being  re¬ 
flected  back,  the  reflexive  power  of  thofe  furfa¬ 
ces  muft  be  proportionably  ftronger. 

Proposition  VI. 

Hence  it  appears,  that  the  part  of  the  inter¬ 
val  A  A,  in  which  a  ray  is  difpofed  to  be  reflect¬ 
ed  from  the  furface  of  a  tranfparent  body,  i  e. 
the  extent  of  the  fit  of  reflexion  in  one  and  the 
fame  ray,  as  a  a,,  b  cy,  els',  &c.  is  greater 
in  proportion  as  the  reflexive  power  of  that  fur¬ 
face  is  ftronger. 


Corel - 
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Corollary.  Therefore  c  the  fpace,  through  which 
the  fit  of  reflexion  continues ,  or  the  extent  of  the 
fit  of  reflexion,  does  not  depend  altogether  upon 
the  medium ,  through  which  the  light  paffes ,  but 
partly  upon  that ,  whereon  the  light  falls. 

Proposi  tion  VIL 

f  \  _  •  .  ' 

When  a  ray  of  light  falls  obliquely  upon  a 
given  refracting  furface,  the  reflective  power  of 
that  furface  will  be  ftronger  in  regard  to  that 
ray,  as  the  obliquity  is  greater. 

For  inftance,  a  refracting  furface,  which 
would  be  barely  ftrong  enough  to  reflect  a  ray 
falling  perpendicularly  upon  it  in  the  point  a  or 

may  by  receiving  it  with  a  proper  degree  of 
obliquity,  be  able  to  reflect  it  back,  when  in  the 
point  b  or  /?.  And  if  the  obliquity  be  ftill 
greater,  it  may  reflect  the  ray,  when  in  the  point 
c,  or  d,  or  e,  where  it  is  lefs  difpofed  to  reflexion, 

'•  •  <:  -  :  1  •  .1 

Proposition  VIII. 

From  the  two  laft  Propofitions  it  appears, 
that  the  interval  between  the  fits  being  given, 
the  extent  of  the  fit  of  reflexion  in  one  and  the 
fame  ray  is  not  always  the  fame,  but  depends 
upon  the  ftrength  of  the  reflexive  power  and  the 
obliquity  of  the  furface  the  ray  is  to  fall  upon, 
jointly,  and 'increafes  as  thefe  two  or  either  of 
them  increafe. 

•  •  >  '  •  >  1  !  {  *  :  A  *  ...  if  1  '  ;  \  '  *  ! 

Prop  o- 
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Proposition  IX.  ' 

When  homogeneal  light,  emitted  or  reflect¬ 
ed  from  any  natural  body,  falls  either  perpen¬ 
dicularly,  or  with  any  given  angle  of  incidence, 
upon  the  plane  furface  of  a  tranfparent  fub- 
ftance,  the  quantity  of  light  reflected  from  that 
furface  is  to  the  whole  incident  light,  as  the 
extent  of  the  fit  of  reflexion  in  any  one  ray,  is 
to  the  whole  interval  between  two  fubfequent  fits 
of  eafy  tranfmiffion  in  the  fame  ray.  For  as 
many  rays  will  meet  with  the  plane  furface  in  any 
one  point  of  the  interval,  as  in  any  other  point. 
Confequently,  the  number  of  rays,  that  fall 
upon  the  furface  in  all  the  points  of  the  extent  of 
the  fit  of  reflexion  put  together,  v/ill  bear  the 
fame  proportion  to  the  number  of  rays,  that  fall 
upon  it  in  all  the  points  of  the  interval  put  toge¬ 
ther,  i.  e.  the  number  of  rays  refleded  will  be  to 
the  whole  number  of  incident  rays,  as  the  extent 
of  the  fit  of  reflexion  to  the  whole  interval. 

Proposition  X. 

v  >  ,  ,  w  «\  «*  V  r  -  >  >  •  v  -  v  -  \  ■  p  ♦» 

v  1  *  .<•''' 

When  white  or  compound  light  falls  perpen¬ 
dicularly  upon  the  plane  furface  of  a  tranfparent 
fubftance,  which  indifferently  tranfmits  or  re- 
fleds  all  the  fpecies  of  light,  not  one  more  than 
another-,  the  extent  of  the  fit  of  reflexion  in 
every  fpecies  of  rays  bears  one  and  the  fame  pro¬ 
portion  to  the  interval  between  two  fits  of  tranf¬ 
miffion  or  of  reflexion. 

For  all  the  fpecies  of  light  being  indifferently 
refleded  or  tranfmitted,  the  refleded  rays  of  one 
fpecies  bear  the  fame  proportion  to  all  the  inci¬ 
dent 
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dent  rays  of  that  fpecies,  as  the  reflected  and  in¬ 
cident  rays  of  any  other  fpecies  bear  to  one  ano¬ 
ther.  But  by  the  laft  propofition,  the  reflected 
rays  are  to  the  incident  rays  of  any  one  fpecies, 
as  the  extent  of  the  fit  of  reflexion  to  the  whole 
interval  in  that  fpecies.  Confequently,  the  pro¬ 
portion  between  the  extent  of  the  fit  of  reflexion 
and  the  whole  interval  is  juft  the  fame  in  every 
fpecies  of  rays. 

1 

Proposition  XI. 

When  white  or  compound  light  falls  perpen¬ 
dicularly  upon  the  plane  furface  of  a  tranfparent 
fubftance,  which  indifferently  reflects  or  tranfmits 
every  fpecies  of  rays,  the  quantity  of  light  re¬ 
flected  is  to  the  whole  incident  light,  in  the  fame 
proportion,  as  the  extent  of  the  fit  of  reflexion 
in  any  one  ray  bears  to  the  whole  interval  in  the 
fame  ray. 

This  is  evident  from  the  two  preceding  Pro- 
pofitions. 

Corollary  i .  Hence  *'  it  appears ,  that  in  common 
half  the  light  incident  upon  any  furface  is  not  in  a 
ft  of  tranfmiffon ,  and  the  other  half  in  a  fit  of  re¬ 
flexion.  Other  wife,  half  the  light  muft  be  reflect¬ 
ed  at  all furfaces. 

4 

Corollary  2.  2  Hence  alfo  it  appears,  howgrof- 
ly  erroneous  it  is  to  think,  that  whether 
more  or  lefs  light  be  reflected  from  a  body ,  the  extent 
of  the  fits  of  reflexion  in  the  incident  rays  is  the 
fame. 

From 

f  Remarks,  p.  104.  %  Ibid.  p.  107. 
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From  my  experiment  above-mentioned,  con¬ 
cerning  the  quantity  of  light  reflefted  from  the 
firft  furface  of  glafs,  at  a  perpendicular  inci¬ 
dence  upon  it  from  air,  compared  with  the  nth 
Propofition,  it  appears,  that  in  this  cafe  the  ex¬ 
tent  of  the  fit  of  reflexion  is  about  -pbr  of  the 
whole  interval. 

And  from  this  determination  I  have  by  a  pro¬ 
bable  argument  colledled,  that  when  light  falls' 
perpendicularly  from  air  upon  water,  the  extent 
of  the  fit  of  reflexion  is  nearly  of  the  whole 
interval. 

But  now  this  precipitate  Cenfor,  without  ei¬ 
ther,  trying  or  queftioning  my  experiment,  or 
pointing  out  any  fault  in  the  reafoning,  or  fo 
much  as  giving  himfelf  the  leifure  to  compre¬ 
hend  it,  much  lefs  to  examine  carefully,  whe¬ 
ther  my  conclufion  be  reconcileable  with  Sir 
Ifaac  Newton's  dodtrine,  has  taken  upon  him  to 
pronounce  that  this  h  Juppofi tion,  as  he  is  pleafed  to 
call  it,  is  abfolutely  inconffient  with  the  very  experi¬ 
ments  from  which  Sir  Ifaac  Newton  deduces  his 
whole  doSlrine. 

In  a  fecond  place  he  is  pleafed  to  fay,  it  'is Jo 

abfolutely  inconfijlent  with  the  ejfential  principles  of 
Sir  Ifaac  Newton’r  doSlrine ,  that  the  thought  could 
never  have  been  entertained  by  one  oj  toe  leaf  degree 
of  skill  in  the  fubjett . 

Not  content  with  this,  he  tells  us  in  his  reca¬ 
pitulation,  that  my  k  affertion  abfoluteiy  defrays 
the  whole  theory  efablifhed  by  Sir  Ifaac  Newton, 
fitting  it  at  variance  with  almofi  every  appear ancei 
it  is  intended  to  five. 

N  o  w 
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Nov?  if  this  be  fo,  as  I  will  not  preftime  to 
compare  either  my  experiment,  or  my  reafoning 
upon  it,  with  the  experiments  and  reafoning  of 
Sir  Ifaac  Newton ,  I  am  content  that  my  affertion 
be  condemned  as  erroneous  and  falfe.  But  firft 
let  better  judges  than  Mr.  Robins s  or  Mr.  Ro- 
'  bins’ s  Matter,  determine,  whether  that  affertion 
be  not  perfectly  confident  with  all  the  experi¬ 
ments  delivered  by  Sir  Ifaac  Newton. 

In  order  to  this,  it  will  be  convenient  to  lay 
open  a  capital  miftake,  into  which  thefe  warm¬ 
headed  Cenfors  are  unhappily  fallen,  and  upon 
which  Mr.  Robins  has  built  all  his  objections 
againft  my  affertion. 

Sir  Ifaac  Newton  in  his  fecond  book  of  Op- 
ticks,  part  the  fecond,  after  teaching  us  how  to 
conftruCt  his  fixth  figure,  in  order  to  fhew  how 
the  rings  of  colours  in  the  plate  of  air  between 
the  objeCt-glaffes,  and  in  the  bubble  of  water 
are  produced,  fuppofes  1  A  2  to  reprefen t  the 
thicknefs  of  a  tranfparent  body,  at  which  the 
utrnoft  violet  is  moft  copioufly  reflected  in  the 
firft  ring  or  feries  of  colours. 

From  this  fuppofition  he  infers,  by  the  help 
of  his  preceding  obfervations,  that  HK  will  re- 
prefent  the  thicknefs,  at  which  the  utrnoft  red  is 
moft  copioufly  reflected  in  the  fame  feries  •,  that 
A  6  and  H  N  will  denote  the  thicknefs,  at  which 
thofe  extreme  colours  are  moft  copioufly  reflect¬ 
ed  in  the  fecond  feries  ;  A  10  and  H  Qjthe  thiclc- 
neffes,  at  which  they  are  moft  copioufly  reflect¬ 
ed  in  the  third  feries,  and  fo  on.  After  the  fame 
manner,  and  by  the  fame  means,  he  defines  the 
thickneffes,  at  which  the  intermediate  colours 
will  feverally  be  moft  copioufly  reflected. 

.  -  i  :  After 

1  See  Sir  Ifaac  Newton's  figure. 
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After  which5  in  order  to  define  the  latitude  of 
the  colours  in  each  ring  or  feries,  he  fuppofes 
A  i  to  defign  the  leaf!  thicknefs,  and  A  3  the 
greateft  thicknefs,  at  which  the  extreme  violet 
in  the  firft  feries  is  reflefted  5  and  HI,  HL 
to  defign  the  like  limits  for  the  extreme  red, 
&c. 

Upon  this  fecond  fuppofition  of  Sir  Ifaac 
Newton ,  that  the  thicknefies  A  1  and  A  3  are 
the  limits  of  the  reflexion  of  the  extreme  violet, 
and  confequently  that  the  latitude  of  the  reflexion 
of  that  colour  is  bounded  by  the  fpace  13,  Mr. 
Robins  takes  it  for  granted,  that  this  fpace  13  is 
the  extent  of  the  fit  of  reflexion  in  a  (ingle  ray. 
If  this  were  true,  it  would  eafily  follow,  that 
the  extent  of  the  fit  of  reflexion  is  always  half 
of  the  whole  interval  between  two  fits  of  eafv 
tranfmiffion ;  and  confequently  my  affertion, 
that  this  extent  in  glafs  is  but  tsV,  and  in  water 
but  7T7  of  that  interval,  would  be  effectually 
overthrown. 

But  who,  in  the  name  of  blindnefs,  can  it  be, 
that  tells  Mr.  Robins ,  the  fpace  13  is  the  extent 
of  the  fit  of  reflexion  in  a  Angle  ray  ?  Can  this 
information  proceed  from  any  one,  who  had  the 
opportunity  of  knowing  Sir  Ifaac  New  ton’ j  true 
mind?  Or  from  any  body,  that  has  confidered 
his  book  of  Opticks  with  careful  attention?  Is  it 
poffible,  that  perfons,  who  talk  fo  much  of 
diftindl  and  clear  conception ,  Ihould  not  be  able  to 
perceive  the  difference  between  the  latitude  of 
the  colour  reflected,  and  the  latitude  or  extent 
of  the  fit  of  reflexion  in  a  Angle  ray  of  that 
colour? 

'What  Sir  Ifaac  Newton  here  propofes  to  de¬ 
fine,  is  not  the  extent  of  the  fit  of  reflexion  in 
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a  Jingle  ray,'  or  as  Mr.  Robins  exprefifes  it,  in  the 
fame  ray :  but  it  is  the  latitude  of  the  colours.  The 
jpace  13  is  the  latitude  of  the  extreme  violet, 
whofe  reflexion  is  comprifed  within  the  limits  1 
and  3.  The  rays  of  that  colour  are  fuppofed  to 
be  moft  copioufy  reflected  at  the  thicknefs  A  2 :  and 
at  the  thicknefies  A  1  and  A  3  the  rays  reflected 
are  fo  few  in  number,  as  hardly  to  be  fenfible. 
And  this  will  happen,  whether  the  extent  of  the 
fit  of  reflexion  in  a  Angle  ray  berA,  or  or 
a  much  fmaller  part  of  the  interval  between  the 

fits.  -  'I 

In  order  to  apprehend  this,  we  are  to  confi- 
der,  that  the  rays  of  the  extreme  violet,  which 
are  tranfmitted  thro5  the  tranfparent  fubftance  at 
A,  cannot  all  be  in  the  middle,  or  be  put  into 
the  middle  of  the  fit  of  eafy  tranfmiffion  at  that 
point  A :  but  fome  of  them  muft  be  paft  the 
middle  of  the  fit,  and  others  of  them  not  arrived 
at  the  middle  of  the  fit. 

Now  fuch  of  thefe  rays,  as  are  in  the  very 
middle  of  the  fit  of  eafy  tranfmiffion  at  the  point 
A,  muff  be  in  the  middle  of  the  fit  of  eafy  re¬ 
flexion  at  the  thicknefs  A  2  ;  and  fuch  of  them 
as  are  in  the  middle  of  the  fit  of  eafy  tranfmiffi¬ 
on  a  little  after  they  are  paft  the  point  A,  will  be 
in  the  middle  of  their  fit  of  reflexion  at  a  thick¬ 
nefs  a  little  greater  than  A  2  ;  and  thole  rays, 
that  are  in  the  middle  of  the  fit  of  tranfmiffion 
ilill  farther  and  farther  beyond  A,  will  be  in  the 
middle  of  their  fit  of  reflexion  at  a  thicknefs  pro- 
portionably  greater  and  greater  than  A  2  ;  and 
fuch  of  them,  as  are  in  the  middle  of  the  fit  of 
eafy  tranfmiffion  at  the  point  r,  will  be  in  the 
middle  of  their  fit  of  eafy  reflexion  precifely  at 
the  thicknefs  A  3. 
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In  like  manner,  fuch  of  the  tranfinitted  rays, 
as  are  paft  the  middle  of  their  fit  of  eafy  tranf- 
mitnon  at  the  point  A,  will  be  in  the  middle  of 
their  fit  of  eafy  reflexion  at  a  lefs  thicknefs  than 
A  2  ;  and  luch  of  them  as  are  more  and  more 
paft  it,  will  be  in  the  middle  of  their  fit  of  eafy 
reflexion  at  a  lefs  and  lefs  thicknefs  •,  and  thofe 
rays,  which,  upon  their  tranlmiffion  at  A,  are 
advanced  half  way  from  the  middle  of  the  fit  of 
eafy  tranimimon  towards  the  middle  of  their 
next  fit  of  eafy  reflexion,  will  be  in  the  middle 
of  this  laft  named  fit,  precifely  at  the  thicknefs 
A  i  i  and  thofe,  which  are  ftill  farther  advan¬ 
ced,  will  be  in  the  middle  of  their  fit  of  eafy 
reflexion  at  a  thicknefs  proportionably  lefs  than 
A  i. 

But  though  the  whole  of  thefe  rays  cannot  be 
put  into  the  middle  of  the  fit  of  eafy  tranfrnifti- 
on  upon  their  entrance  into  the  plate  of  air,  or 
bubble  of  water,  at  A,  yet  the  greater  part  of 
them  will  there  be  put  either  into  the  middle  of 
that  fit  or  very  near  it,  and  therefore,  will  be  in 
the  middle  of  their  fit  of  eafy  reflexion  or  very 
near  it  at  the  thicknefs  A  2;  and  confequently 
the  mod  copious  and  ftrongeft  reflexion  mu  ft  be 
at  that  thicknefs,  conformably  to  Sir  Ifaac  New - 
ton's  fir  ft  fuppofition,  grounded  upon  his  pre¬ 
ceding  obfervations. 

And  as  the  rays  tranfinitted  at  A,  at  any  di- 
ftance  from  the  middle  of  their  fit  of'  eafy  tranf- 
miffion,  will  be  lefs  and  lefs  copious,  as  that  di- 
ftance  is  greater  and  greater  ;  and  will  arrive  at 
the  middle  of  their  fit  of  eafy  reflexion  at  a  di- 
llance  greater  and  greater  from  the  point  2  on 
either  fide;  the  ftrength  of  the  reflexion  mull 
therefore  decreafe  from  the  thicknefs  A  2  both 

E  2  ways. 


ways,  and  at  fome  certain  thicknefs  on  each  fide 
mult  be  i'o  weak  as  hardly  to  be  fenfible.  All 
which  is  agreeable  to  Sir  Ifaac  Newton's  fecond 
fuppofition,  founded  upon  his  preceding  obfer- 
vations,  whereby  it  appears,  that  at  the  thick¬ 
nefs  A  x  and  A  2  the  reflexion  is  hardly  fenfi¬ 
ble. 


Now  as  all  this  muff  happen  from  the  greater 
copioufnefs  of  the  rays,  that  are  tranfmitted  in 
the  middle  of  the  fit  of  eafy  tranfmiffion,  than 
at  a  diftance  from  it,  without  any  regard  to  the 
extent  of  the  fit  of  reflexion,  whether  a  greater 
or  fmailer  part  of  the  interval,  the  limits  of  ex¬ 
treme  violet,  and  confequently  thofe  of  all  the 
other  colours  will  be  juft  the  fame  as  Sir  Ifaac 
Newton  has  determined,  though  the  extent  of 
this  fit  be  only  t-5-v,  orrh,  or  a  much  lefs  part 
of  the  interval. 

Therefore,  when  ra  the  extent  of  this  fit  is  thus 
' varied ,  only  the  quantity  of  light  reflected  from  a 
tranfparent  furface  will  be  varied  by  changing  the  con¬ 
tiguous  medium %  but  the  colours  will  not  be  varied, 
as  Mr.  Robins  weakly  furmifes. 

Nor  is  it  true,  to  fay,  that  from  the  n  yellow 
this  Gentleman  mentions,  to  the  total  blacknefs , 
each  colour  ought  to  emerge  ahnoft  uncompounded. 
Each  colour,  where  the  leaftftmple,  willnot  only  be 
mixed  with  the  contiguous  colours  of  the  fame  order, 
but  alfo  with  thofe  of  other  orders. 

0  In  particular  the  purple  in  what  Mr.  Robins 
calls  the  fifth  order ,  will  not  be  a  pure  violet  with¬ 
out  any  mixture ,  but  inclined  to  red. 

p  Nor  can  any  dark  interval  be  poflibly  feen 
between  that  and  the  red  of  the  next  order. 

In 
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In  what  this  Gentleman  calls  the  q_ fevenlh  order, 
a  thicknefs  of  the  bubble  can  be  ajflgned ,  at  which 
more  than  three  colours  will  be  reflected.  Some 
part  of  every  colour  will  be  reflected  in  this  or¬ 
der,  and  confequently  a  twhitenefs  will  appear . 

No  s  fenjible  interval  void  of  reflexion  can  appear 
between  this  and  the  order  preceding. 

So  that  all  the  fadls  alledged  againft  me  by  Mr. 
Robins  in  page  106  are  wholly  and  abfolutely 
fajfe,  every  colour  appearing  in  the  fame  order 
as  Sir  Ifaac  ISewton  has  reprefenced,  whether  the 
extent  ol  the  fit  of  reflexion  in  the  fame  ray  be, 
as  this  Gentleman  pretends,  half  of  the  interval, 
or  tv?  or  even  part  of  the  fiime  inter¬ 
val. 

1  This  Jhews ,  that  the  proportion  pretended  to  be 
assigned  by  Sir  Ifaac  Newton  between  the  extent 
of  each  fit  of  eafy  reflexion  and  the  interval  of  the 
fits  was  fo  far  from  being  the  refult  of  mature  de¬ 
liberation  in  that  Great  Man,  or  any  way  necejfa- 
ry  towards  producing  the  appearances ,  that  it  is  a 
groundlefs  furmife  of  Mr.  Robins’ s  inftruftor, 
and  the  appearances  are  not  at  all  concern’d  in  it. 
I  will  not  fay,  the  thought  could  never  have  been 
enter  tamed  by  one  of  the  leaf  degree  of  J. bill  in  the 
fubyedl  \  but  furely  it  could  not  have  been  enter¬ 
tained  by  any  one,  that  had  attained  to  a  clear 
and  comprehenfive  view  of  Sir  Isaac  New¬ 
ton’s  Philosophy. 

But  here,  I  am  fenfible,  fome  of  the  more 
curious  and  obferving  Readers  will  be  apt  to 
alk,  why  I  fhould  have  given  myfelf  fo  much 
trouble  about  thefe  allegations  of  Mr.  Robins , 
which  I  have  juft  been  refuting.  Fgp  were  I 
even  to  admit  what  this  writer  fo  childilhly  fup- 
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pofes,  that  the  latitude  of  reflexion  of  a  colour 
compofed  of  innumerable  rays,  were  the  fame 
with  the  extent  of  the  fit  of  reflexion  in  a  Angle 
ray,  and  were  the  extent  of  this  fit  in  the  fame 
ray  agreed  to  be  no  more  than  tV?,  or  to  give 
this  Gentleman  all  the  advantage  he  is  fo  defirous 
of  taking,  no  more  than  of  the  interval  be¬ 
tween  the  fits  *,  yet  ftill,  they  may  fay,  there 
needs  no  more  than  to  lay  a  ruler  acrofs  Sir  Ifaac 
Newton’s  figure,  in  the  manner  he  direfts,  and 
every  one  of  the  fadts  aliedged  againfi:  me  will 
immediately  appear  to  be  falfe. 

I  anfwer,  all  this  is  very  true,  provided  thofe 
allegations  are,  as  I  at  firffc  thought,  to  be  uri- 
derftood  according  to  the  plain  and  obvious 
meaning  of  the  words.  If  by  '  the  yellow ,  which 
Sir  Ifaac  Newton  ranges  in  the  fifth  order  of  colours , 
we  are  to  underfland  the  yellow  of  what  Sir 
Ifaac  Newton  calls  the  fifth  order  of  colours, 
(and  what  man  breathing  is  there,  out  of  the 

Schola  P- - -na,  or  the  Antrum  Trophonii , 

that  can  take  it  otherwife?)  then  the  ruler  will 
,fhew  every  one  of  Mr.  Robins’ s  fadts  to  be  plain¬ 
ly  and  abfolutely  falfe. 

But  what  fhall  we  fay  ?  Is  it  poflible,  that  fo 
Good  a  Man ,  one  who  conftantly  holds  himfelf  un¬ 
der  that  refiraint,  which  a  juft  deference  for  Truth 
requires ,  who  thinks  it  his  duty  to  deliver  all  man¬ 
kind ,  if  it  were  pojfble,  out  of  the  darknefs  of  igno¬ 
rance,  and  to  bring  them  to  the  light  of  truthj.  Is  it 
poflible,  I  fay,  that  fuch  a  perfon  can  have  ad¬ 
vanced  fo  many  glaring  falfhoods,  not  lefs  than 
fix  or  feven  in  the  compafs  of  a  Angle  page.  This 
feemed  to  me  fo  utterly  incredible,  that  I  was 
under  a  necefiity  of  taking  thofe  allegations  not 
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in  the  plain  and  ordinary  meaning  of  the  words ,  hut 

in  a  new  feme  which  he  thought  fit  to  put  upon 
them. 

I  now  apprehend,  that  by  the  yellow,  which  Sir 
Ifaac  Newton  ranges  in  the  fifth  order  of  colours, 
is  meant,  the  yellow,  which  Sir  Ifaac  Newton 
ranges  in  the  third  order  of  colours,  but  which 
Mr.  Robins  is  pleafed  to  range  in  the  fifth  order. 
In  like  manner  by  the  purple  in  the  fifth  order,  I 
fuppofe,  is  meant  the  purple  of  the  third  order ; 
and  by  the  next  order  to  the  fifth,  is  not  meant 
the  fixth,  nor  the  fourth  of  Sir  Ifaac  Newton , 
but  the  fecond  •,  and  by  the  feventh  order  is  meant 
the  firft  of  Sir  Ifaac  Newton.  For  though  Sir 
Ifaac  conftantly  numbers  the  feries  or  orders  of 
colours  from  the  black  fpot  outwards,  this  Gen¬ 
tleman,  without  giving  any  notice  of  his  inten¬ 
tion,  is  pleafed  to  number  them  the  contrary 
way.  A  remarkable  inftance,  if  not  of  his  har- 
dinefs,  at  leaft  of  his  care  and  circumfpedtion  not 
to  millead  his  Reader. 

Before  I  difmifs  this  point  of  the  extent  of  the 
fit  of  eafy  reflexion,  it  will  not  be  improper  to 
take  notice  of  a  curious  obfervation  of  Sir  Ifaac 
Newton,  the  folution  of  which  naturally  follows 
from  the  principle  above  laid  down,  that  thofe 
rays  are  the  den  left  and  moft  copious,  which  are 
tranfmitted  in  the  middle  of  the  fit  of  eafy  tranf- 
miffion,  and  the  reft  are  gradually  lefs  denfe 
and  copious,  by  how  much  they  are  farther  re¬ 
moved"  from  the  middle  of  the  fit,  at  their  en¬ 
trance  into  the  tranfparent  fubftance. 

“  u  Nt  firft,  lays  this  accurate  Obferver,  fpeak- 
“  ing  of  the  black  fpot,  I  thought  there  had 
sc  been  no  light  reflected  from  the  water  in  that 

place. 
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*'  place,  but  obferving  it  more  curioufly,  I  faw 
within  it  feveral  fmaller  round  fpots,  which 
appeared  much  blacker  and  darker  than  the 
reft,  whereby  I  knew  that  there  was  fome  re¬ 
flexion  at  the  other  places,  which  were  not  fo 
dark  as  thofe  fpots.  And  by  farther  trial  I 
“  found  that  I  could  fee  the  images  of  fome 
things  (as  of  a  candle  or  the  fun)  very  faintly 
reflected,  not  only  from  the  great  black  fpot, 
but  alfo  from  the  little  darker  fpots  which 
were  within  it.” 

Now  as  thofe  rays,  which  at  their  tranfmiffion 
thro’  the  furface  at  A,  are  half  way  advanced 
from  the  middle  of  their  fit  of  eafy  tranfmiffion 
towards  the  middle  of  their  next  fit  of  eafy  re¬ 
flexion,  and  confequently  are  in  the  middle  of 
this  laft  fit  at  the  thicknefs  At,  are  fo  few  in 
quantity  as  hardly  to  be  fenfible-,  it  follows, 
that  fuch  rays,  as  at  their  tranfmiffion  are  ftill 
farther  advanced  towards  the  middle  of  the  fit  of 
eafy  reflexion,  and  confequently  are  reflected  at 
a  lefs  thicknefs  than  A  i ,  as  in  the  cafe  of  the 
fmaller  and  darker  fpots  within  the  great  black 
fpot,  niuft  be  ftill  fo  much  fewer  in  quantity, 
that  the  image  even  of  a  bright  objeft,  as  a  can¬ 
dle  or  the  fun,  mult  appear  dim  and  faint  by 
their  reflexion. 

And  hence  appears  the  reafon  of  what  Sir 
Ifaac  Newton  xtells  us,  that  we  mud  not  conceive 
the  reflexion  to  be  precifely  limited  at  the  thick- 
nefl'es  he  has  affigned,  namely  A  i  and  A  3,  but 
to  decay  indefinitely. 

Here  likewife  it  will  be  a  proper  place  to  take 
notice  of  another  objeftion  of  Mr.  Robins ,  tho’ 
out  of  the  order  in  which  it  was  made. 

At 
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At  the  end  of  my  Efiay  I  had  dropt  a  fufpi- 
cion  of  fome  miftake  in  Sir  Ifaac  Newton ,  with 
regard  to  the  extraordinary  ftrength  of  the  white 
ring  of  light  next  the  central  dark  fpot,  fpoken 
of  in  his  23d  obfervation.  And  this  fufpicion 
was  exprefled  in  fo  modeft  a  manner,  and  with 
fo  much  deference  to  that  Great  Man,  that  how 
ill  foever  it  might  appear  to  be  grounded,  I  had 
reafon  to  hope  it  would  eafily  be  pardoned  by 
candid  Judges. 

Now  Mr.  Robins ,  in  order  to  make  this  fufpi¬ 
cion  appear  as  abfurd  as  poffible,  is  pleafed  to 
interpret  my  words  the  extraordinary  ftrength  of 
light ,  by  the  expreffions  y  any  fuperior  degree  of 
brightness ,  2  a  light  much  ftronger  than  that  of  the 
preceding  rings,  *  a  remarkable  ftrength  of  light : 
from  all  which  I  gather,  that  this  Gentleman 
did  not  fee  the  difficulty,  which  occafioned  my 
fufpicion. 

It  is  no  way  extraordinary  for  one  ring  to  have 
a  remarkable  ftrength  of  light ;  to  have  a  fuperior 
degree  of  brightnefs,  or  to  have  a  light  much  ftronger 
than  that  of  the  preceding  rings. 

But  for  a  thin  plate  of  air  or  water,  as  ufed 
in  thefe  experiments,  to  refleft  a  light  as  ftrong, 
or  nearly  as  ftrong  as  that  of  white  metals,  may 
juftly  be  called  extraordinary,  and  is,  I  trunk, 

no  way  to  be  accounted  for. 

For  whoever  examines  into  the  quantity  oi 
light  reflected  in  this  ring,  by  the  help  of  Sir 
Ifaac  Newton’s  fixth  figure  as  he  diretfts,  will 
find  that,  at  whatever  thicknefs  of  the  air  or 

water  any  one  fpecies  of  light  is  moft  ftrongly 
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reflected,  every  one  of  the  other  fpecies  will 
be  more  weakly  reflected.  Confequently,  a 
confiderable  part  of  the  incident  light  mud  be 
loft  by  tranfmiffion,  though  a  white  will  arife 
from  the  mixture  of  rays  of  every  fpecies  which 
are  reflected. 

But  when  a  plate  of  white  metal  is  reduced  to 
the  leaft  thicknefs  art  can  give  it,  no  fenfible 
light  is  b  tranfmitted,  nearly  all  the  incident 
light  being  refledted  back. 

If  therefore  Sir  Ifaac  Newton  had  meant,  as  I 
did  once  apprehend,  and  as  Mr.  Robins  ftill  feetns 
to  think,  that  the  white  light  of  his  firft  ring 
was  equal,  or  nearly  equal  to  that  reflected  from 
white  metals,  there  had  been  juft  reafon  to  fufped; 
fome  miftake.  But  upon  a  careful  revifal  of 
what  that  Great  Man  has  in  different  places  faid 
upon  this  fubjedt,  I  now  find,  that  though  he 
ranges  the  whitenefs  of  metals  under  the  fame 
order  with  the  whitenefs  of  the  firft  ring  in  his 
bubble,  yet  he  is  far  from  fuppofing  thofe  two 
whites  to  be  of  equal  ftrength  ;  fo  that  my  diffi¬ 
culty  is  at  an  end. 

Had  it  not  been  fo,  I  could  never  have  been 
convinced  by  the  reafon  Mr.  Robins  gives  me. 
He  is  pleafed  to  fay,  that c  this  particular  appear - 
ance  is  a  moft  obvious  confequence  from  the  method. 
Sir  Ifiiac  Newton  gives  for  invejligating  the  feveral 
colours  exhibited  by  thin  plates.  For  it  appears, 
that  at  this  thicknefs  of  the  plate  no  p  art  of  the 
light  which  enters  it,  arrives  at  its  farther furf ace  in 
a  fit  of  eafy  tranfmiffion. 

But 
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But  this  is  fo  far  from  being  a  mojl  obvious  conse¬ 
quence  from  Sir  Ifaac  Newton's  method*  that  it  is 
utterly  untrue. 

Some  Part  of  the  light  which  enters  the  plate, 
will  arrive  at  its  farther  furf ace  in  aft  ofeafy  tranf 
tnijfion ,  even  upon  Mr.  Robins's  own  fuppofition, 
that  the  extent  of  the  fit  of  reflexion  in  the  fame 
ray  is  equal  to  half  the  interval  between  the 
fits. 

But  that  extent  being  really  no  more  than  tt- 
of  the  interval,  as  we  have  fhown,  a  much  more 
confiderable  part  of  the  light  will  arrive  at  the 

4»-  CJ 

farther  fur  face  in  the  fit  of  eafy  tranfmiffion. 

For  all  fuch  rays  of  the  extreme  violet,  as  are 
in  the  fit  of  reflexion  any  where  between  A  and  i, 
muft  be  in  the  fit  of  eafy  tranfmiffion  between  2 
and  3,  admitting  the  fuppofition  of  Mr.  Robins . 

And  all  fuch  rays  of  many  other  fpecies,  vio¬ 
let  of  all  degrees,  indigo,  blue,  green,  yellow, 
and  orange,  and  fome  part  of  the  red,  as  are  in 
the  fit  of  reflexion  within  the  diftanceof  a  very 
fmall  part  of  the  fpace  A  i  after  their  entrance, 
will  alfo  be  in  a  fit  of  eafy  tranfmiffion  between 
2  and  3,  admitting  the  fuppofition  of  Mr.  Ro¬ 
bins. 

But  allowing  the  extent  of  the  fit  of  reflexion 
in  the  fame  ray  to  be  no  more  than  of  the  in¬ 
terval,  a  confiderable  part  of  the  rays  of  every 
fpecies  muft  be  in  a  fit  of  eafy  tranfmiffion- at  a 
thicknefs  lefs  than  A  3. 

We  come  now  to  the  principal  and  mo  ft  im¬ 
portant  point  of  all  thole,  which  this  Gentle¬ 
man  has  objedled  to. 

In  order  to  account  for  the  multiple  appear¬ 
ance  of  narrow  objects,  when  indiftinctly  feen, 
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1  have  dconfidered,  what  would  be  the  pidlureof 
a  lucid  point,  when  too  near  or  too  remote  for 
Difiinbl  Vifion ;  and  have  fhown  that  by  means 
of  the  viciffitude  of  the  fits  of  eafy  tranfmiffion 
and  reflexion,  feme  portions  of  the  rays  iffuing 
from  that  point  will  be  tranftnitted,  and  other 
portions  will  be  reflected  back,  at  their  inci¬ 
dence  upon  the  cornea  and  upon  each  furface  of 
the  cryftalline  humour. 

From  which  it  is  deduced,  that  if  the  image 
of  the  lucid  point  were  received  upon  a  plane  be¬ 
hind  the  cornea,  or  behind  either  furface  of  the 
cryftalline  humour,  it  would  confift  of  a  mid¬ 
dle  circle  furrounded  with  rings  dark  and  lumi¬ 
nous  alternately. 

To  this  Mr.  Robins  makes  two  objections. 

One  of  which,  if  I  underftand  it  rightly,  it 
being  written  in  this  Gentleman’s  ufual  Englifh , 
is  to  this  effect:. 

The  breadth  of  the  dark  rings  formed  at  the 
cornea  will  be  fo  exceedingly  final],  that  znone 
of  thefe  rings  can  even  on  my  own  reprefentation  of 
this  doctrine  be  ever fenjible. 

But  had  this  writer  attended  more  carefully  to 
my  own  reprefentation  of  this  dohfrine ,  he  could 
never  have  made  this  objection.  By  that  repre- 
lentation  it  appears,  that  what  I  fuppofe  to  be 
perceived  by  the  eye,  is  not  the  fingle  rings 
formed  at  the  cornea ,  nor  the  fingle  rings  form¬ 
ed  at  either  furface  of  the  cryftalline,  but  the 
combinations  of  thofe  fingle  rings,  whereby  lar¬ 
ger  rings  are  formed  upon  the  retina ,  as  mani- 
feftly  appears  from  articles  216,  218,  219.  in 
which  laft  article  I  expreffed  rnyfelf  in  the  fol¬ 
lowing  words.  “  When  any  parcel  of  thefe 

“  rings 
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rings  alternately  light  and  dark,  are  fo  very 
narrow  and  clofe  together,  as  that  they  can- 
not  fmgly  be  perceived,  they  will  all  ap- 
pear  as  o  n  e  ring,  which  our  fenfe  will  judge 
“  of  as  light  or  dark,  according  as  the  lucid 
“  rings  in' that  parcel  for  number  and  breadth 
“  either  exceed  or  fall  fhort  of  the  rings  adja- 
66  cent. 

Notwithstanding  this  fo  clear  a  declaration, 
our  bilious  Cenfor  will  needs  have  it,  that  fI 
fuppofe  thefe  rings ,  formed  at  the  cornea ,  to  be  per - 
ceptible ,  or  as  he  afterwards  words  it,  that  I 
zfuppofe  the  vifbility  of  thefe  rings  :  and  from  this 
he  is  pleafed  to  infer,  that  I  am  ignorant  of  the 
moft  obvious  conferences  cf  thefe  abfurd  conceptions , 
I  had  formed  to  rny  f elf  on  thisfubjetl. 

But  how,  in  the  name  of  candour,  came  this 
Gentleman  to  fay,  that  /  fuppofe  thefe  rings  form¬ 
ed  at  the  cornea  to  be  perceptible?  My  words  are, 
44  the  picture  of  a  luminous  point,  if  it  were  re- 
44  ceived  upon  a  plane  placed  before  the  cry- 
44  ftalline,  would  confilt  of  a  middle  circle, 
44  furrounded  with  rings  dark  and  luminous  al- 
44  ternately.55  Now,  I  apprehend,  there  is  a 
wide  difference  between  confidering  what  parts 
the  picture  would  confift  of ,  and  fuppofing  that 
thole  parts  were  large  enough  to  be  vifible.  And 
there  is  no  lefs  difference  between  confidering 
what  the  picture  would  be,  in  cafe  it  were  re¬ 
ceived  upon  a  plane  fo  placed-,  and  the  fuppo- 
ling  that  in  the  human  eye  there  is  a  plane  actu¬ 
ally  fo  placed  before  the  cryftalline,  and  that 
this  plane,  like  another  retina ,  is  endued  with 
fenfe,  fo  as  to  be  able  to  perceive  the  pi&ure. 

This 
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This  would  indeed  be  a  very  abjurd  conception ,  but 
k  is  no  conception  of  mine. 

The  feconcl  objedion  feems  to  be  of  more  con- 
fequence,  and  as  I  am  fenfible  it  may  at  fir  ft 
light  appear  plaufible  to  many  readers,  I  intend 
to  give  it  a  diftinct  and  particular  examination. 
In  order  to  which,  it  will  be  neceffary  in  the  firft 
place,  to  ftate  the  objedion  itfelf  as  clearly  as  I 
can. 

But  here  I  find  myfelf  greatly  at  a  lofs.  I 
would  be  glad  to  do  this  Gentleman  all  poffible 
juftice,  and  yet,  after  the  moft  careful  attention , 
i  find  it  very  difficult  to  know  certainly  what 
the  objedion  is. 

Mr.  Robins ,  after  {pending  h  fix  pages  in  lay¬ 
ing  down  what  he  takes  to  be  Sir  Ifaac  Newton's 
dodrine  concerning  the  fits  of  eafy  tranfmiffion 
and  eafy  reflexion  of  the  rays  of  light,  comes  to 
this  conclufion.  1  Hence  appears  how  absolutely 
this  Gentleman  has  erred  in  this  whcle  matter ,  &c. 

Now  my  difficulty  is,  to  know,  whence  this 
appears ;  whether  from  all  thofe  fix  pages  put 
together,  or  from  which  of  them,  or  from  what 
particular  paragraphs  in  them,  or  which  feems 
the  moft  natural,  from  the  laft  paragraph  only, 
which  immediately  precedes  the  word  Hence . 
Never  was  man  more  gravelled  either  with  oracle 
from  Delphos ,  or  j. Enigma  of  Sphinx ,  with  anci¬ 
ent  prophecy  of  Sibylla  or  modern  predidion  of 
Nojlrodamus  or  Mother  Shipion nor  even  with 
the  works  of  that  profound  Philofopher,  who 
ftands  renowned  to  all  pofterity  by  the  immor¬ 
tal  appellation  of  though  his  writings 

are  buried  in  everlafting  oblivion, 
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For  not  to  have  been  dipt  in  Lethe  lake 

Could  fave  the  fon  of  P - hr  is  from  to  die ; 

But  Granta’i  bard  did  him  immortal  make 
With  verfes  dropping  dew  of  Caftalie: 

Spencer  has  put  me  out,  but  certainly  never 
was  any  man  more  puzzled,  than  I  have  been  in 
turning  over  thofe  fix  pages,  to  find  the  meaning 
of  this  myfterious  word  Hence. 

What  adds  to  the  perplexity  is,  that  part  of 
the  docftrine  delivered  in  thofe  fix  pages  is  true> 
and  part  is  falfe,  as  has  been  already  fhown,  and 
might  be  fhown  in  more  inftances  than  we  have 
thought  it  worth  the  while  to  take  notice  of, 
and  we  cannot  find  that  the  whole,  whether  true 
or  falfe,  has  any  thing  to  do  with  the  cafe  in 
hand.  For  furely  no  argument  can  be  drawn 
from  the  confideration  of  white  and  compound 
light,  i filling  from  innumerable  lucid  points, 
entering  the  firft  furface  of  a  tranfparent  body, 
and  reflected  from  the  fecond  furface,  againft 
our  explication  of  a  cafe,  in  which  the  light  is 
fimple  and  uncompounded,  ifilies  from  one  lu¬ 
cid  point  only,  and  is  reflected  back  from  the 
firft  furface,  without  coming  to  the  fecond. 

In  particular,  the  paragraph  immediately  pre¬ 
ceding  the  word  Hence,  is  either  falfe,  or  utterly 
foreign  to  the  purpole.  For,  if  the  light  fpo- 
ken  of  in  that  paragraph  be  fuppofed  to  come 
from  a  fingle  lucid  point,  there  is  juft  as  much 
truth,  as  elegance  of  Jlyle  and  diffion,  in  faying, 
the  light  reflected  from  ever']  point  of  either  furface  is 
the  fame  in  quantity  of  light:  for  as  much  as  the 
light  will  be  reflected  in  greater  quantity,  where 
it  falls  more  obliquely.  And  on  the  other  hand, 
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if  the  light  be  fuppofed  to  come  from  innume¬ 
rable  points,  as  is  the  cafe  in  all  the  common  ap - 
pearances,  this  paragraph  has  no  relation  to  the 
cafe  I  propofe,  where  the  light  comes  from  a 
lingle  lucid  point. 

Finding  myfelf  under  this  difficulty,  I  fee  no 
other  way  of  coming  at  what  this  Gentleman 
meant  to  have  obje&ed,  than  by  turning  to  the 
recapitulation  at  the  end  of  his  Remarks ,  where, 
in  order  to  fhew  that  I  K  was  not  qualified  to  defcribe 
even  the  very  rudiments  of  Sir  Ifaac  New  ton’ j 
doffirine ,  he  has  been  fo  good  as  to  refrefh  the 
reader’s  memory,  with  a  brief  recital  of  three 
of  the  principal  of  my  ahfurd  conceptions . 

There  he  exprefies  himfelf  in  manner  follow¬ 
ing. 

1  “  The  firft  principle  laid  down  by  Sir  Ifaac 
Newton  in  the  fecond  part  of  his  fecond  book 
of  Opticks  is  the  inequality  of  the  length  of 
the  fits  of  tranfmiffion  and  reflexion  in  rays  of 
cc  different  colours. 

44  But  the  defcription  and  application  of  this 
<4  doftrine,  as  given  us  by  our  author,  do  ne- 
‘4  ceffarily  fuppofe  the  lengths  of  thefe  fits  to 
64  be  the  fame  in  all  rays  however  different  in 
C4  colour.” 

Now  if  this  be  Mr.  Robins's  objection,  I  muft 
anfvver  it  by  denying  the  latter  part  to  be  true. 
I  fay  therefore,  that  neither  my  defcription  of 
this  doftrine,  nor  my  application  of  it,  nor  my 
defcription  and  application  put  together  do  ne - 
ceffarily  fuppofe  the  lengths  of  thefe  fits  to  be  the  fame 
in  all  rays  however  different  in  colour . 
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For  firft,  in  the  defcription  of  the  dodtrine, 
contained  in  art.  209,  &c,  there  is  no  mention 
made  of  white  or  compound  rays,  fuch  as  are 
compofed  of  innumerable  Simple  rays  different 
in  colour.  I  fpeak,  Amply,  of  rays  coming 
from  a  lucid  point:  and  though  a  lucid  point 
may  be  fuppofed  either  to  emit  compound  rays, 
or  rays  homogeneal  and  uncompounded,  yet  the 
whole  tenour  of  my  defcription  can  be  applied 
only  to  fuch  rays  as  are  either  purely  homoge¬ 
neal,  or  principally  fo. 

Therefore  the  defcription  is  no  way  affedted  by 
Mr-  Robins’s  objection.  If  the  lucid  point  emit 
homogeneal  light  only,  or  nearly  fuch,  the 
pidture  of  that  point  will  con  fill  of  a  middle  cir¬ 
cle  furrounded  with  rings  alternately  dark  and 
luminous,  as  I  have  defcribed  it.  And  of  this  I 
take  our  animadverter  to  be  fully  fenfible,  in  as 
much  as  he  has  not  trufted  to  the  defcription 
alone,  but  has  joined  the  defcription  and  appli¬ 
cation  together  in  his  objection. 

Now  here  I  muff  acknowledge,  that  although 
the  cale  I  have  particularly  confidered  and  ex¬ 
plained  in  what  Mr.  Robins  calls  my  defcription 
of  this  dodtrine,  relates  to  homogeneal  light  on¬ 
ly,  yet  I  have  afterwards  applied  this  dodtrine 
to  phaenomena,  in  which  the  light  is  compound¬ 
ed,  as  the  light  of  the  ftars,  of  the  sky,  &c. 
whereas  it  would  have  been  proper  to  have  ap¬ 
plied  it  in  the  firft  place  to  fuch  phaenomena,  in 
which  the  light  is  homogeneal,  or  at  leaft  prin¬ 
cipally  fo ;  after  which,  and  not  before,  I  lhould 
have  proceeded  to  the  phaenomena  produced  by 
compound  light.  • 

:  This  omiffion,  occasioned  by  the  hafte  in 

which' that  Effay  was  drawn  up,  for  fear  of  re- 
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tarding  the  publication  of  my  Friend’s  book,  I 
fhall  here  fupply  by  laying  down  fome  pheno¬ 
mena  of  homogeneal  light,  analogous  to  thofe  of 
compound  light,  which  are  recited  in  the  Effay. 

Take  a  fine  thread  of  yellow  filk,  whofe  co¬ 
lour  appears  by  the  prifm  to  be  homogeneous  or 
nearly  fo,  and  ftretch  it  acrofs  a  black  plane. 
Then,  if  this  plane  be  held  too  near  the  eye  for 
the  filk  to  be  feen  diftindlly,  you  will  have  the 
appearance  of  two,  three  or  more  yellow  lines 
divided  by  blackilh  lines.  And  if  the  eye  be 
moved  tranfverfly  to  the  length  of  the  filk,  thefe 
yellow  and  dark  lines  will  continually  fhift  their 
places,  feeming  to  roll  over  one  another,  like 
the  lucid  and  black  lines  fpoken  of  in  the 
article  257. 

The  fame  appearances  will  happen,  if  a  fine 
thread  of  black  filk  be  ftrained  acrofs  a  yellow 
ground. 

If  a  yellow  filk  be  extended  upon  a  red  ground, 
or  a  red  filk  upon  a  yellow  ground,  juft  the 
fame  appearances  will  prefent  themfelves,  ex¬ 
cept  only,  that  the  alternate  lines  will  now  be 
yellow  and  red,  inftead  of  being  yellow  and 
black,  as  in  the  two  firft  experiments. 

If  one  and  the  fame  plane  be  divided  by  paral¬ 
lel  lines  into  feveral  grounds,  as  red,  black, 
and  white,  and  a  yellow  filk  be  ftretched  acrofs 
the  parallel  lines  through  all  thofe  grounds,  the 
plane  may  be  held  at  fuch  a  diftance  from  the 
eye,  as  to  make  the  filk  appear  double  upon  all 
thofe  grounds ;  and  then  the  two  yellow  lines 
will  appear  ftreight  through  the  whole  length  of 
the  plane:  but  the  intervals  between  them  will 
appear  red  upon  the  red  ground,  black  upon  the 
black  ground,  and  white  upon  the  white  ground. 

And 
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And  if  the  plane  be  held  at  fuch  a  diftance  from 
the  eye,  as  to  make  the  filk  appear  treble,  there 
will  be  feen  two  red,  black,  or  white  lines  be- 
tween  the  yellow  lines. 

In  thefe  and  many  other  experiments  of  a  like 
nature,  where  the  light  is  homogeneous,  or 
nearly  fo,  the  explication  given  in  the  Ejjay ,  by 
means  of  the  viciffitude  of  the  fits  of  eafy  tranf- 
miffion  and  reflexion,  will  plainly  account  for 
all  the  appearances :  and  this  feems  to  be  a  ffrong 
prefumption,  that  the  other  appearances  perfect¬ 
ly  conformable  to  thefe,  where  the  light  of  the 
object  is  not  homogeneous,  but  compound,  muff 
alfo  arife  from  the  viciffitude  of  thofe  fits,  tho* 
the  manner  in  which  thofe  other  appearances  are 
to  be  explained,  be  different  from  the  manner  in 
which  the  former  are  explained  in  the  Ejjay , 
where  we  have  contented  ourfelves  with  the  fo- 
Jution  of  the  fimpleft  cafe,  and  have  omitted  that 
of  the  more  compound. 

But  now  it  will  be  neccffary  for  us  particularly 
to  confider  this  more  compound  cafe,  and  to 
examine,  whether  the  application  of  this  dodirine 
to  that  cafe  do  necejjarily  fuppofe  the  lengths  of  thefe 
fits  to  he  the  fame  in  all  rays  however  different  in  co¬ 
lour. 

And  here,  out  of  regard  to  T ruth,  I  fhall 
fet  the  obje&ion  thefe  Gentlemen  make,  in  the 
ftrongeft  and  fulleft  light  I  can  poffibly  devife. 

Every  ray  of  white  or  compound  light,  how 
fmall  foever,  confifts  of  innumerable  Ample 
rays,  all  differing  from  one  another,  not 
only  in  colour,  in  degree  of  refrangibility  and 
reflexibility,  but  alfo  in  the  interval  between 
the  fits  of  eafy  tranfmiffion  and  eafy  reflexion. 
Of  this  no  body  can  be  ignorant,  who  has  looked 
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into  Sir  Ifaac  Newton's  Opticks,  except  only  the 
author  of  the  EJfay  upon  diflinEl  and  indiftink  Vi- 
[ion. 

Hence  it  is  eafy  to  collect,  that  if,  at  any 
point  of  the  pafiage  of  a  ray  of  white  light,  the 
fimple  rays  that  compofe  it,  be  every  one  in  the 
middle  of  the  fit  of  eafy  reflexion,  the  like  will 
not  again  happen,  till  the  ray  fhall  have  pafs’d 
through  a  diftance  immenfiy  great. 

For  if  we  fuppofe  the  compound  or  white  ray 
to  confift  of  only  38  Ample  rays ;  and  the  inter¬ 
val  between  two  fubfequent  fits  of  eafy  reflexion 
in  the  moft  refrangible  of  thefe  rays,  be  to  the 
like  interval  in  the  leaft  refrangible,  as  63  to 
100  ;  and  the  intervals  of  the  intermediate  Am¬ 
ple  rays  be  as  the  numbers  64,  65,  66 - 99 

then  all  thefe  fimple  rays  cannot  be  together  in 
the  middle  of  the  fit  of  eafy  reflexion  a  fecond 
time,  till  they  have  pafs’d  through  fuch  a  num¬ 
ber  of  intervals  of  the  moft  refrangible  ray,  as 
would  arife  from  the  numbers  64,  65,  66 —  xoo, 
continually  multiplied  into  one  another. 

And  if  inftead  of  38,  we  fuppofe  the  number 
of  fimple  rays,  which  compofe  the  ray  of  white 
light,  to  be  380,  3800,  38000,  or  more,  (for  we 
know  not  where  to  ltop)  we  may  by  this  means 
arrive  at  fo  vaft  a  number  of  fits,  and  confe- 
quently  at  fo  immenfe  a  diftance,  that  in  the 
pafiage  of  a  white  ray  from  the  fun,  or  even 
from  the  fixed  ftars  to  the  earth,  it  fhall  not 
twice  happen,  that  all  the  fimple  rays  which 
compofe  it,  fhall  be  together  in  the  middle  of 
the  fit  of  eafy  reflexion. 

Hence,  if  we  fuppofe  each  fimple  ray  to  be 
reflected  back  from  the  cornea  of  the  eye,  only 
when  it  is  in  the  very  middle  of  the  fit  of  eafy 
.  „  reflexion, 
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reflexion,  there  will  be  immenfe  odds,  that  all 
the  Ample  rays  compofing  a  given  white  ray  fhall 
not  be  reflected  back  ;  and  confequently  there  is 
no  reafon  to  think,  that  any  ring  wholly  dark 
can  by  this  means  be  formed  behind  the  cornea , 
or  behind  either  furface  of  the  cryftalline. 

And  if  in  order  to  favour  the  luppofed  exift- 
ence  of  our  dark  rings,  we  admit  every  one  of 
the  Ample  rays  compofing  a  white  ray  to  be  dif- 
pofed  to  reflexion  from  any  part  whatfoever  of 
the  cornea ,  throughout  one  half  of  the  interval 
between  its  fits ;  yet  the  number  of  thefe  fimple 
rays  in  every  white  ray  being  vaftly  great,  we 
cannot  prefume  that  more  than  one  half  of  them, 
or  more  than  one  half  of  every  white  ray,  will  be 
reflected  back  from  any  part  of  the  cornea.  Con¬ 
fequently,  there  can  from  this  fuppofition  be  no 
ground  to  fuppofe,  that  any  dark  rings  will  be 
formed  behind  it. 

Much  lefs  can  we  expert,  that  any  dark  rings 
fliould  be  formed  behind  the  cornea ,  if  each 
fimple  ray  be  difpofed  to  reflexion  from  that 
membrane  through  only  or  tV  of  its  interval, 
as  we  pretend. 

But  farther,  if  we  allow  the  fimple  rays  to  be 
reflected  back  from  the  cornea  in  greater  propor¬ 
tion,  as  their  incidence  deviates  more  and  more 
from  the  perpendicular,  ft  ill  no  dark  rings  can 
be  formed,  but  only  the  circle  of  difiipation 
will  be  gradually  lefs  and  lefs  luminous  from  the 
center  to  the  circumference. 

Thus  far  we  have  argued  in  favour  of  Mr.  Ro¬ 
bins  againft  ourfelves,  and  hope  we  have  done  full 
juftice  to  his  objedion.  We  now  proceed  to  do 
the  like  juftice  to  ourfelves  and  to  truth,  by  con- 

fidering 
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fidering  whether  the  exiftence  of  thefe  dark 
rings  cannot  reafonably  be  maintained. 

But  firftof  all  we  muft  here  defire  the  Reader 
to  take  notice,  that  the  luminous  and  dark  rings 
we  contend  for,  are  not  abfolutely,  but  compa¬ 
ratively  fo  called.  The  former  are  not  fuppofed 
to  receive  the  whole  of  the  light  tending  to¬ 
wards  them,  nor  the  latter  to  be  wholly  depri¬ 
ved  of  it.  We  fuppofe  only,  that  the  rings  we 
call  luminous,  receive  a  proportion  of  light  con- 
liderably  greater  than  is  received  by  thofe  rings 
which  are  called  dark.  This  may  be  gathered 
from  feveral  pafiages  of  the  EJ/ay,  where  thefe 
rings  are  fpoken  of  as  more  or  lefs  luminous, 
and  more  or  lefs  dark. 

This  being  premifed,  we  fhall  fhew,  that  fuch 
luminous  and  dark  rings  will,  by  means  of  the 
viciftitude  of  the  fits  of  eafy  reflexion  and  tranf- 
miflion,  be  formed  upon  the  retina ,  when  the 
luminous  point  we  look  at  out  of  the  limits  of 
diftindt  Vifion,  emits  white  or  compound  light. 

In  order  whereunto,  let  A  B  reprefent  the  cor¬ 
nea  ;  a  b  the  anterior  furface  of  the  cryftalline  ; 
a  0  the  hinder  furface-,  r R r  the  retina CR 
the  axis  of  the  eye -,  C  a  luminous  point  in  that 
axis,  too  near  the  eye  for  diftindt  Vifion ;  C  D  a 
fmall  ray  of  light  emitted  from  C,  which  falling 
upon  the  furface  of  the  cornea  at  D,  upon  the 
anterior  furface  of  the  cryftalline  at  d ,  and  upon 
its  hinder  furface  at  pafl'es  on  to -the  retina , 
and  there  falls  upon  the  fpot  G  C  E  fuch  an¬ 
other  ray,  falling  upon  the  cornea  at  E,  upon 
the  two  furfaces  of  the  cryftalline  at  e  and  s, 
and  laftly  falling  upon  the  fpot  g  in  the  retina. 

Now  at  firft  let  us  fuppofe  thefe  two  rays  CD, 
CE,  to  con  fill  of  fimple  or  homogeneal  light ; 

and 
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and  let  CD,  at  one  of  its  incidences  at  D,  d ,  or 
«P,  be  in  fome  part  of  its  fit  of  reflexion ;  but  let 
the  ray  C  E  at  all  its  incidences  at  E,  <?,  and  s  be 
in  fome  part  6f  its  fit  of  tranfiniffion.  Then 
will  the  fpot  at  G  be  dark,  becaufe  the  ray  CD, 
which  Ihould  have  fallen  upon  it,  is  reflefted 
back;  and  the  fpot  at g  will  be  luminous,  the 
ray  CE  being  tranfmitted  to  it.  And  as  all 
other  rays,  which  fall  upon  the  eye  at  the  fame 
diftance  from  the  axis  with  CD  and  CE  refpe- 
dtively,  muft  be  in  the  fame  cafe  with  thefe  two, 
by  this  means  two  rings  will  be  formed,  the  one 
dark  and  the  other  luminous.  In  all  this  there  is 
no  difficulty. 

But  when  the  rays  CD,  CE  confift  of  white 
or  compound  light,  it  will  be  faid,  the  fpot  G 
cannot  be  darker  than  the  fpotg. 

For  fince  each  of  thefe  rays  confifts  of  innu¬ 
merable  Ample  rays,  all  differing  from  one  ano¬ 
ther  in  the  intervals  of  their  fits  of  reflexion  and 
tranfiniffion,  only  -h  “part  or  thereabout  of  the  ■ 
rays  contained  in  the  compound  ray  C  D  can  be 
refledled  back  from  the  three  furfaces  A  B,  abf 
at 3  put  together  ;  and  as  great  a  part,  or  fome- 
thing  greater,  on  account  of  the  greater  obliqui¬ 
ty  of  incidence,  of  the  Ample  rays  in  the  com¬ 
pound  ray  CE,  will  be  reflected  back  at  the 
lame  three  furfaces  put  together.  Therefore  the 
fpot  Gmuft  be  full  as  luminous  as  the  fpotg, 
and  confequently  the  ring  correfponding  to  G 
muft  be  full  as  luminous,  as  the  ring  correfpond¬ 
ing  to  the  fpot  g.  Every  ring  therefore  will  be 
as  luminous,  or  fomething  more  fo  than  any 
other  rins;  more  remote  from  the  axis,  and  con- 
fequently  there  can  be  no  alternation  of  luminous 
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and  dark  rings,  as  I  have  fuppofed.  This  I  take  to 
be  the  fum  of  the  argument  brought  againft  me. 

But  thefe  objedters  forget,  that  the  iimple  rays 
compounding  a  ray  of  white  light  have  different 
degrees  of  refrangibility,  as  well  as  different  in¬ 
tervals  between  their  fits  of  tranfmiffion  and  re¬ 
flexion. 

By  means  of  thefe  different  degrees  of  refran¬ 
gibility,  each  of  the  compound  rays  CD,  CE, 
will  upon  its  entrance  into  the  eye,  fpread  and 
dilate  itfelf  after  the  manner  of  the  coloured 
fpedlrum  in  Sir  Ifaac  Newton’s,  firfl  experiments ; 
and  will  by  this  dilatation  intermix  with  the 
neigbouring  rays:  on  which  account  I  muff  de¬ 
fire  thefe  ingenious  animadverters  to  look  a  little 
deeper  and  more  attentively  into  the  matter, 
than  they  have  yet  done. 

Let  us  now  fuppofe  the  rays  CD,  CE,  to 
confiff  of  white  light;  and  let  G  be  the  fpot,  on 
which  the  ray  C  D  would  have  fallen,  had  it  con- 
fifled  only  of  homogeneal  light  of  the  extreme 
red,  and  on  which  the  ray  CE  would  have  fal¬ 
len,  had  it  confifted  only  of  homogeneal  light 
of  the  extreme  violet;  and  let ^  be  the  fpot,  on 
which  the  fame  ray  C  E  would  have  fallen,  had 
it  confifted  only  of  homogeneal  light  of  the  ex¬ 
treme  red  ;  and  draw  the  bent  line  E  G. 

Then  it  is  manifeft,  that  the  Ample  rays  of  ex¬ 
treme  red,  belonging  to  the  compound  ray  CD, 
will  fall  upon  the  fpot  G :  but  the  Ample  rays  of 
all  other  colours,  belonging  to  the  fame  ray  CD, 
by  fullering  a  greater  refratftion,  will  almoft  all 
of  them  fall  between  that  fpot  and  the  axis  of  the 
eye. 

Alfo,  the  Ample  rays  of  the  extreme  violet, 

belonging  to  the  compound  rayCE,  will  fall 
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upon  the  fame  fpot  G ;  and  almoft  all  the  other 
fimple  rays  compoling  it,  by  undergoing  a  lefs 
refraction,  will  fall  without  the  fpot  G  fpread- 
ing  as  far  as  g. 

The  fpot  G  will  therefore  receive  from  the 
compound  ray  CD  all  its  fimple  rays  of  the  ex¬ 
treme  red,  and  from  the  compound  ray  CE 
all  its  fimple  rays  of  the  extreme  violet.  And 
after  the  fame  manner  you  may  eafily  fee,  that 
the  fame  fpot  will  receive  the  fimple  rays  of  all 
the  intermediate  colours  from  the  feveral  com¬ 
pound  rays,  that  fall  between  D  and  E,  that  is,  the 
fimple  violet  rays  of  feveral  degrees  from  the 
feveral  compound  rays,  that  lie  neareft  to  E, 
and  the  fimple  rays  of  the  feveral  degrees  of  in¬ 
digo,  blue,  green,  yellow  and  red,  from  the 
feveral  compound  rays,  that  fall  fucceffively 
upon  the  cornea  from  E  to  D. 

Now  if  all  the  fimple  rays  we  have  been 
fpeaking  of,  or  the  greater  part  of  them  for 
number  and  ftrength,  happen  to  be  in  their  fit 
of  tranfmiffion,  at  their  incidence  upon  the  cor - 
fiea,  and  alfo  upon  both  furfaces  of  the  cryftal- 
line,  fo  as  to  fall  upon  the  fpot  G,  that  fpot  will 
be  luminous. 

But  if  the  greater  part  of  thefe  fimple  rays 
for  number  and  ftrength  happen  to  be  in  the  fit 
of  reflexion,  at  the  three  above-named  inciden¬ 
ces  put  together  ;  then  the  fmaller  part  of  them 
mult  fall  upon  the  fpot  G,  and  confequently  that 
fpot  will  be  comparatively  dark  in  refpeCt  of 
other  fpots,  which  receive  a  greater  proportion 
of  the  incident  rays  tending  to  them. 

And  although  not  the  greater  part,  but  lefs 
than  half  of  thefe  fimple  rays  be  reflected  back  » 
but  ftill  the  fpot  G  receive  a  lefs  proportion  of 
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the  light  tending  to  it,  than  is  received  by  an¬ 
other  fpot  asg  of  the  light  tending  to  that,  the 
fpot  G  will  be  comparatively  dark  in  refpedt  of 
the  fpotg. 

But  farther,  the  fimple  rays  of  fome  colours, 
as  the  citrine  yellow,  are  much  ftronger  and  more 
luminous  than  the  reft.  For  this  reafon,  altho5 
the  very  fame  proportion  of  the  whole  of  the 
fimple  rays  tending  to  each  of  thefe  fpots,  fhould 
be  reflected  back,  but  more  of  the  citrine  yel¬ 
low  rays  tending  to  the  fpot  G  be  refiedted,  than 
of  the  fame  fort  of  rays  tending  to  the  fpot  g> 
ftill  the  former  will  be  comparatively  dark  in 
refpedt  of  the  latter. 

Now  that  this  muft  fometimes  happen,  that 
an  inner  fpot  as  G  ftiall  be  darker  than  another 
as  g  more  remote  from  the  axis,  will  eafily  ap¬ 
pear  from  what  we  have  above  demonftrated, 
that  by  means  of  the  dilatation  of  every  com¬ 
pound  ray  at  its  entering  the  eye,  any  fpot  upon 
the  retina  as  G  will  receive  fimple  rays  from  a 
great  number  of  compound  rays  falling  upon  the 

cornea  between  E  and  D. 

Indeed,  if  the  fimple  rays  were  not  endowed 
with  different  degrees  of  refrangibility,  and 
therefore  the  compound  ray  CD  could  keep  it- 
felf  entire  and  unbroken  all  the  way  as  it  tended 
to  the  fpot  G,  then  every  fimple  ray  compofing 
it  would  have, 

1.  The  fame  length  of  paflage  from  the  lumi¬ 
nous  point  C  to  the  cornea  at  D  j  and  mom  thence 
to  both  furfaces  of  the  cryftaliine  at  d  and  ; 

2.  The  fame  obliquity  of  incidence  upon  the 
cornea ,  and  upon  both  furfaces  of  the  Ciyftalline  j 
and  by  this  means 
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g.  The  fame  proportion  between  the  extent  of 
the  fit  of  reflexion  and  the  interval  of  the  fits, 
except  only  fo  far  as  that  proportion  would  be  a 
little  greater  in  the  more  reflexible  rays. 

4.  The  fame  angle  of  emergence  at  the  cornea 
and  at  the  anterior  furface  of  the  cryftalline ; 
and  confequently, 

5.  The  fame  proportions  between  the  inter¬ 
vals  of  their  fits,  as  have  been  obferved  by  Sir 
Ifaac  Newton  in  the  feveral  Ample  rays  emerging 
from  any  refracting  furface  under  one  and  the 
fame  angle,  namely  thofe  of  63,  64,  65 — 100 
to  one  another. 

And  from  all  this  it  might  eafily  be  fhown,  by 
means  of  a  figure  refembling  the  6th  above-na¬ 
med  of  Sir  Ifaac  Newton,  continued  to  a  great 
length,  that  f-  of  the  whole  ray  C  D  muft  fall 
upon  the  fpot  G,  and  fomething  lefs  of  the  ray 
CEmuft  fall  upon  another  equal  fpot  asg  more 
remote  from  the  axis,  fo  that  no  rings  alternately 
dark  and  luminous  could  be  form’d  upon  the  retina. 

But  as  only  the  extreme  red  of  the  compound 
ray  CD  does  really  fall  upon  the  fpot  G,  and  the 
reft  of  the  light  falling  upon  that  fpot  is  derived 
from  the  compound  ray  CE  and  the  intermedi¬ 
ate  compound  rays  between  that  and  CD,  the 
cafe  is  far  otherwife,  as  we  fhall  fnew  more  par¬ 
ticularly  by  a  comparifon  between  the  extreme 
violet  of  'CE  and  the  extreme  red  of  CD,  both 
falling  upon  the  fame  fpot. 

Thefe  two  forts  of  Ample  rays  differ  from 
each  other, 

1.  In  the  length  of  their  paflage  from  the  lu¬ 
minous  point  C  to  the  cornea  at  E  and  D  ;  to  the 
cryftalline  at  e  and  d ;  and  to  the  vitreous  hu¬ 
mour  at  e  and  J1 ; 

2.  In  the  obliquity  of  their  incidence  upon 
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the  cornea ,  and  upon  both  furfaces  of  the  cry¬ 
ftalline  humour;  and  by  this  means  they  differ ; 

3.  In  the  proportion  between  the  extent  of  the 
fit  of  reflexion  and  the  interval  of  the  fits,  that 
proportion  being  greater  in  the  violet  than  in 
the  red  ; 

4.  In  the  angle  of  emergence  at  the  cornea  and 
at  the  anterior  furface  of  the  cryftalline,  that 
angle  being  greater  at  both  places  in  the  violet 
rays  than  in  the  red,  as  may  be  eafily  feen  ;  and 
confequently  by  Prop.  15,  16.  Lib.  u.  of  Sir 
Ifaac  Newton’s  Opticks, 

5.  The  proportion  between  the  intervals  of 
their  fits,  which  at  the  fame  angle  of  emergence 
is  that  of  63  to  100,  will  now  be  altered,  and 
the  violet  rays  will  approach  towards  the  fame 
interval  with  the  red. 

And  what  we  have  here  obferved  of  the  violet 
rays,  will  alfo  hold  mutatis  mutandis  for  all  the 
intermediate  rays  between  the  extreme  violet  and 
the  extreme  red. 

From  which  it  follows,  that  the  proportion  of 
thefe  Ample  rays  tending  to  any  lpotasG,  which 
is  reflected  back  at  the  three  leveral  incidences 
above-mentioned,  will  not  be  conftant,  as  in  the 
cafe  of  the  entire  and  unbroken  ray  CD  tending 
to  the  fame  fpot ;  but  will  be  fometimes  more, 
fometimes  lefs.  Therefore  fome  fpots  as  G  mull 
be  darker  than  other  fpots  more  remote  from  the 
axis  as'g,  and  confequently  rings  alternately 
dark  and  luminous  will  be  formed  upon  the  retina. 

After  the  fame  manner  it  were  eafy  to  fhew, 
that  rings  alternately  dark  and  luminous  might 
be  formed  upon  a  plane  placed  either  between  the 
cornea  and  the  cryftalline  humour,  or  between  the 
two  furfaces  of  that  humour.  But  fince  thefe 
rings  could  not  be  propagated  to  the  retina,  as 
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in  the  cafe  of  homogenous  light,  but  the  Ample 
rays,  which  form  them,  would  diverge  to  diftant 
parts  of  the  retina ,  it  is  not  worth  while  to  trou¬ 
ble  the  Reader  with  the  detail  of  thefe  rings. 

Thus  much  I  have  thought  proper  to  reply, 
once  for  all,  to  the  learned  authors  of  thefe  Re¬ 
marks.  I  muft  needs  fay,  the  manner  in  which 
they  have  been  pleafed  to  treat  me,  and  the  ob- 
fervation  I  have  made  of  their  behaviour  and  re¬ 
gard  to  Truth  upon  other  occafions,  gives  me  no 
fort  of  inclination  to  have  any  thing  to  do  with 
them.  But  yet,  confidering  how  doubtful  it  is, 
whether  the  fame  of  their  lucubrations  may  extend 
fo  far  as  to  Petersburg. ,  or  ever  reach  the  ears  of 
Mr  .Euler-,  and  it  being  the  unanimous  opinion 
of  all  Dr.  Smith's  friends,  that  the  animadverft- 
ons  upon  his  book  may  be  fafely  left,  without 
any  anfwer,  to  difpaffionate  and  intelligent  rea¬ 
ders,  being  fuch  as  the  writers  themfelves  will  be 
alhamed  of  whenever  their  ill  grounded  refent - 
ment  comes  to  cool*,  if  I  likewife  were  to  make 
no  reply,  thefe  Gentlemen  might  be  in  danger 
of  having  no  notice  at  all  taken  of  fo  elaborate  a 
performance. 

Now  this,  I  am  fen  Able,  would  be  fo  cruel  a 
mortiAcation,  after  all  the  pains  they  have  taken, 
and  in  particular  might  be  fuch  a  difcourage- 
ment  to  the  hopeful  young  writer,  whofe  name  is 
preAxed  to  their  common  labours,  and  who  pof- 
Ably,  when  he  comes  to  ftudyyau  Marte,  and  to 
fee  with  his  own  eyes,  or  to  meet  with  abler  in- 
ftruftors,  may  make  fome  Agure  in  the  Learned 
World,  that  pure  humanity  induces  me  to  oblige 
them  with  this  one  Reply.  But  I  muft  deAre  to 
be  excufed  from  going  any  farther.  If  what  I 
now  prefent  them  with,  be  fatisfadtory,  it  is 
well ;  If  not,  I  leave  it  to  them  to  make  what 
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anfwer  they  think  fit.  It  will  be  eafy  to  write 
as  good  a  one  to  me,  as  any  of  thofe  they  have 
given  to  Philalethes :  efpecially,  if  they  keep  to 
their  ufual  condudt,  never  to  take  notice  of  thofe 
points,  in  which  they  find  their  opponent  the 
ftrongeft,  (that  would  be  taking  a  bear  by  the 
tooth,  or  a  bull  by  the  horns)  but  rather  to 
fallen  here  and  there  upon  an  unguarded  expref- 
fion,  or  any  little  flip  of  inadvertency,  as  pru-> 
dent  generals  always  attack  a  town  in  the  weak- 
eft  part,  and  let  the  reft  alone.  And  to  make 
this  matter  ftill  more  eafy  to  them,  I  do  hereby, 
under  my  hand,  give  thefe  Gentlemen  full  liber¬ 
ty,  both  of  interpreting  any  pafiage  of  mine  as 
they  fee  convenient,  and  alfo  of  changing  my 
words  in  their  quotations,  in  as  ample  a  manner, 
as  they  have  ever  ufed  with  Philalethes . 

But  in  the  mean  time,  it  will  be  highly  necef- 
fary,  after  fo  much  as  they  have  talked  of  their 
own  Remarks ,  to  keep  one  another  in  counte¬ 
nance  as  well  as  they  can.  In  order  whereunto, 
if  I  may  prefume  to  give  them  my  advice,  the 
very  day  after  they  have  perufed  this,  they 
fhould  all  meet  at  one  of  the  moll  frequented 
Coffee-houfes,  for  my  own  entertainment  I  could 
wifh  it  might  be  Batfon* s,  and  there,  having  got 
a  few  difciples  about  them,  fhould  publickly 
compliment  one  another  upon  the  compleat 
vidtory  they  have  obtained.  This  cannot  but 
have  a  good  effedt  upon  fuch  hearers,  as  are  un¬ 
acquainted  with  the  fubjedt ;  and  for  the  reft, 
they  are  but  few. 

But  above  all  things,  I  mull  recommend  it  to 
them,  either  to  get  a  new  Trumpeter,  or  at 
leaft  to  take  fome  care  of  their  old  one.  The 
poor  man  isfo  grievoufly  affl  idled  with  the  over¬ 
flowing  of  the  gall,  that  he  cannot  fpeak  three 

words 


words  about  Philalethes  or  me,  without  working 
himfelf  into  a  paflion.  I  mould  think,  a  dozen 
or  two  of  Mr.  Ward' s  pills  might  be  of  great  ufe 
to  him.  When  by  this  means  the  redundancy 
of  his  choler  is  a  little  abated,  his  declamations 
may  be  of  fome  fervice,  at  leaft  with  the  weaker 
and  more  credulous  part  of  his  auditors :  where¬ 
as,  in  liis  prefent  condition,  all  his  outcries  of 
curfed  nonfenfe ,  damn'd  'fiupd. and  that  conftant 
Epiphonema,  he  knows  nothing  at  all  of  the  mat¬ 
ter,  can  have  no  other  elFedt,  even  upon  the  mod; 
ignorant,  than  to  make  every  body  conclude 
that  his  friends  have  the  worft  of  the  argument. 

I  have  fome  where  heard  a  ftory,  I  think,  of 
a  Cohler  at  Paris ,  who  took  great  delight  in  at¬ 
tending  the  difputations  in  the  publick  fchools. 
One  day  a  ftudent  took  it  in  his  head  to  ask  this 
ingenious  mechanick,  what  he  did  there.  Oh, 
fays  he,  I  love  dearly  to  fee,  who  gets  the  better. 
What  then,  do  you  underftand  Latin?  fays  the 
other.  No,  Sir,  not  I,  not  a  word.  Why 


then  how  can  you  tell  *  who  gets  the  better  ?  Oh, 
Sir,  that’s  the  eafieft  thing  in  the  world ;  for, 
if  you  obferve  it,  he  that  has  the  worft  on’t,  al¬ 
ways  flies  into  a  paflion. 

I  leave  thefe  ingenious  perfons  to  make  their 
own  reflexions  upon  this  ftory  of  the  Cohler,  and 
for  myfelf,  if  hereafter  1  find  myfelf  in  any  mi- 
ftake,  I  intend  to  retract  or  amend  it,  when  I 
have  leifure  to  publifh  a  new  edition  of  the  EJfay 
upon  dijlindl  and  indiftinlt  Vifion. 


F  I  N  I  S. 


ERR  AT  A  in  that  Effay. 

Art..  141.  lin.  io.  for  4,5462  read  4,3462. 

Page  142.  Col.  2.  lin.  8.  for  fall  upon,  read  fall  without. 

E  R  R  A  T  A  in  this  Reply. 

Page *  8.  lin.  15.  v.  fometimes. 

Pag.  18.  lin.  10.  for  and  b  read  at  b. 


